
Rock) Mountain 
Remediation Services, L L C. 

RF/RMRS-97-085.UN 
RMRS protoetlng tha onvironmont 

Decommissioning Operations Plan 

For The 779 Cluster Interim Measurehterim 
Remedial Action (IWIRA) 

September 1997 
REVIEWED FOR CLASSIFICATION/UCNI 



DECOMMlSSlONlNG OPERATIONS PLAN RF/RMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ TOC, Rev 0, Page I of VII 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

DECOM M l SSl ON1 N G OPERATIONS PLAN 
P O P )  

TABLE OF CONTENTS 

TABLE OF CONTENTS 

ACRONYMS 

I 

V 

1 0  PURPOSE, INTRODUCTION AND SCOPE 1 

1 0 1  Purpose . . .. . .  1 
1 0 2  ProposedActton . 1  

1 0 4 Nature of Contaminatton .... .......... ......................... 1 

1 1  INTRODUCTION . . . . . . . . . . . .  .. . . 5  

1 0 3  lntentof Proposed Action . , * . . 1 

12 SCOPE . . . . .  ..... . . . .  . 6  

1 2 1 Building 779 . . . . . . . . . . .  . . . . .  . . .  7 
1 2 2 Building 779 Support Faultties ................... . . 7  
1.2 3 Facilittes Descnpttons .......................... . .12 

2 0 779 DECOMMISSIONING ORGANIZATION AND RESPONSIBILITIES ....... 12 

2 1 ORGANIZATION .................................................. . .  12 

2 1 1 Closure Pmject Manager ......... . . . . . . . . . . . . . .  .. 12 
2 1.2 Deputy Closure Manager ................................ . .  ... 12 
2 1 3 lnte ratton Manager. ................................................................. 12 
2.1.4 Ra Con Mana er ...................................................................................... 13 ............................. . . . . . .  13 ............... . . . . . . . . .  .......... 13 

.13 2 1 7 Surveillance and Maintenance Manager. . . . .  . . . . . . . . . . .  2 1 6 Work Release Manager 

2 1 8 Waste Manager.. ........................ . . . . . . . . . . . . . .  13 
2 1 9 Decommissoning Manager ..................... . . . . . . .  14 
2 1 10 Technical Support Manager ................................................ 14 

3 0 AREA DESCRIPTIONS AND PLANNED ACTIVITIES. . . . . . . . . . . . . . . .  16 

3 1 AREA DESCRIPTIONS .................... , .  16 

3 1 1 History Of Processes Conducted In Building 779 .... . 16 
3 1 2 Decommissioning WorkArea Descnptton . .. , 2 0  

3.2 DECOMMISSIONING OVERVIEW . . . . . . . . . . . . . .  . . .  .35 

3 2 1 Objectives .............................................................................. 39 
3 2 2 Decommissionin Engineenng PackagdIWCP Preparation . . . . . . . . . . . .  39 
3 2 3  Standardwork teps . . . . . . . . . . . . . . . . . . .  . 4 0  
3 2 4 Sequence Of 779 Cluster Decommissioning . . ... . . . .  42 

4 0 FACILITY CHARACTERIZATION . . . . . . .  ... . . .  .43 

2 1 5 Occupational t 8  afety Officer 

8 



I 

DECOMMISSIONING OPERATIONS PIAN RF/RMRS-97-085 UN 
FOR THE ?79 CLUSTER INTERIM MEASURE/ 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 I 

TOC, Rev 0, Page II of VII 

4 1  

4 2  

4 3  

4 4  

4 5  

4 6  

4 7  

4 0  

5 0  

5 1  

5 2  

5 3  

5 4  

5 5  

6 0  

7 0  

7 1  

72 

7 3  

7 4  

INTRODUCTION 43 

4 1 1 Scoping Characterization 43 
4 1 2 Reconnaissance Charactenzation 43 
4 1.3 In-Process Charactenzation 43 
4 1 4 Final Decommissioning Survey 44 
4 1 5 ConfinatoryNenficatton Survey . . 4 4  

779 CLUSTER CHARACTERIZATION 44 

RADIOLOGICAL CHARACTERIZATION . .  . 46 

ASBESTOS CHARACTERIZATION . 46 

BERYLLIUM CHARACTERIZATION .......................... .. 46 

LEADCHARACTERIZATION . . .  . .  . .  . . . . . . .  47 

POLYCHLORINATED BIPHENYLS . . . .  . 47 

DOCUMENTATION. . . . . . . . . . . .  . . .  . . . . . . .  . . . . . . .  47 

BUILDING CLEANUP CRITERIA . . . . . .  . . . . . . . . .  .. .... 47 

RADIOLOGICAL ................................................ 48 

EQUIPMENT UNCONDITIONAL RADIOLOGICAL RELEASE CRITERIA ..... 49 

BERYLLIUM RELEASE CRITERIA . . . .  . . .  .. ............ 52 

ASBESTOS CONTAINING MATERIALS (ACM) CLEANUP STANDARDS .............. 52 

POLYCHLORINATED BIPHENYLS (PCBs) . . . . . . . . . . . . . . . .  52 

AUTHORIZATION BASIS TRANSITIONS. ....................................... .52 

HEALTH AND SAFEW ................................................... 53 

1 NTRODUCTION ..... .- ........................................................ 53 

7 1 1 Scope ............................ . . . . . . . . . . .  - 5 3  
7 1 2  Poltcy ..................................................... .... . 5 3  
7.1 3 Objecttves ................................ . . . . . . .  53 
7 1 4 Technical Resources And Approach . . . .  . . .  * 53 
7 1.5 Act~vtty Hazard Analysis. . . . . . . . . .  . .  54 

INDUSTRIAL SAFETY ........................................................................ . 5 4  

7 2 1  Applicabons . . . . .  . . . . .  . . .  . . . . .  . 5 4  

TOXIC/H/4ZARDOUS MATERIALS AND CHEMICAL SAFETY . . .  . 55 

7 3 1 Applicabons. . .. I .  . 55 

RADIOLOGICAL SAFETY.. . . . .  . . .  55 



DECOMMISSIONING OPERATIONS PIAN R FIR M R S-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURU TOC. Rev 0, Page 111 of vi( 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

7 5  

7 6  

7 7  

8 0  

8 1  

8 2  

8 3  

8 4  

8 5  

8 6  

8 7  

0 8  

8 9  

8 10 

8.1 1 

9 0  

9 1  

9 2  

9 3  

9 4  

7 4 1 Applicabons 

HEALTH AND SAFETY PROGRAM ELEMENTS 

7 5 1 Applications. . 
EMERGENCYANJURY MANAGEMENT 

7 6 1  Applications . 
PRELIMINARY HAZARD ANALYSIS (PHA) 

FACILITY WASTE MANAGEMENT . . .  
TRANSURANIC (TRU) WASTE . . 
LOW LEVEL (LL) WASTE ........ 
MI XED WASTE ..................... 
HAZARDOUSWASTE.. . . .  . .  

. . . . .  
.. 

. .  

56 

56 

56 

56 

56 

. 56 

65 

65 

65 

65 

65 

INDUSTRIAL WASTE ....... .. ......................................... 66 

WASTE MINI MlZATlON ............ . . . . . .  . . .  .. 66 
WASTE MANAGEMENT STRATEGY. . . . . . . .  . 66 

WASTE CHARACTERIZATION ............................................................................. 67 

RCRA UNITS ...................... ...... .... . . . . .  68 

IDLE EQUIPMENT ........................... . . . . . . . .  68 

LAND DISPOSAL RESTRICTION ........................................................................... 69 

REGULATORY AND COMPLIANCE ADMINISTRATION . .......... .. 76 

RCRA CLOSURES ........................................ 76 

9 1 1 RCRA Closure Requirements . . . . . . .  . . . .  . 76 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) . 78 

PERFORMANCE MONITORING . . . . . . .  .. 81 

ENVIRONMENTAL ISSUES . . . .  . . . . . . . . . . .  ...... . 81 

9 4 1  
9 4 2  
9 4 3  
9 4 4  
9 4 5  
9 4 6  
9 4 7  
9 4 8  

Nabonal Environmental Policy Act . * .  . . ... 81 
Enwonmental Impact Issues . . . .  .. ... 82 

HumanHealthlmpacts . . .  .. . . . . . .  ... 85 
Plants And Animals ..... . .  .. . . . . . . . .  ... .07 . . . . .  87 WasteManagement . . . . . .  
Histonc Resources ... . .  . . . . . . . . . . . . . .  07 . . .  .. 88 Noise ... . . . . .  

Enwonmental Consequences of the Propokd Achon . 83 



DECOMMISSIONING OPERATIONS PLAN RFIRMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ TOC, Rev 0, Page IV of VII 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

9 4 9 Soctoeconomic Effects 
9 4 10 Cumulative Effects 
9 4 11 Mtbgation Measures 
9 4 12 Unavoidable Adverse Effects 
9 4 13 Short-Term Uses And Lon -Term Productivity 
9 4 14 Irreversible And lrretrievab B e Commitments Of Resources 

100 QUALITY ....... . . .  
10 1 INTRODUCTION 

102 PURPOSE AND SCOPE.. ....... 

88 
88 
89 
90 
90 
90 

......... 93 

93 

93 

10 3 PROGRAM REQUIREMENTS ....... 93 

103 1 
10 3 2  
1033 
1034 
10 3.6 
1037 
1038 
1039 

QA Systems And Description ...... ... . .  .93 
Personnel QualficaQons And Training ..... 94 
improvement . . . . . . . . . . . . .  . .  94 
Documents And Records. ...... . .  . .94 
Design ....................................................................................... 95 
Procurement Of Items And SeMces .. 95 
InspectionAndAcceptanceTesbng . . .  . . .  95 
Assessment Program ........... . . .  96 

11 0 FACILITY SECURI TY... ................... . . . . .  ...96 

12 0 SCHEDULE AND BUDGET .................... . 9 6  

1-1 Site Map .............................................. ...... .... ..9 
1-2 Building 779 Cluster Layout. ....................... . . .  . . 10 
1-3 Decommisaoning Document Hierarchy ............... . . .  . . . . . .  11 
2-1 n 9  Cluster DeCommissioning Proyect Organizabon . . . . . .  ... ...... 15 

A-Buiiding 779 Cluster Description ........... .. .. . . . .  A-1 

. . . . . . .  c-1 
EI-Decontaminabon Opbons .............. . . .  . 6-1 

ATTACHMENTS 

C-Charactenzation Survey and Hazard Summary Mat& : . . . . .  

1-779 Cluster Schedule 
TABLES 

3-2 Technical Approach to the 779 Cluster D&D Prqect. . . .  37 
5-1 Summary Of Contaminabon Values, In DPW1 OOcm2 . . . . . . . .  50 
7-1 Preliminary Hazard Analysis Overview For 779 Cluster's Decommissioning And 

Dismantlement ........................ . .  . . . 5 7  
8-1 Building 779 Waste Matnx ................ . . .  . I  70 
8-2 Summary of Waste Management for the 779 Cluste; : . . . . .  75 
9-7 Federal And State ARARs For The Decommissioning Of The779 Cluster . . 91 



DECOMMISSIONING OPERATIONS PLAN RF/RMRS-97-085 UN 
FOR THE T79 CLUSTER INTERIM MEASURE/ TOC, Rev 0, Page v of VII 

INTERIM REMEDIAL ACTION Date Effective 09/25/97 

ACRONYMS 

AB 
ACBM 
ACM 
AEA 
AHA 
A U R A  
ANSI 
AP 
APEN 
ARAR 
ATS 
BE 
810 
BOM 
BRCS 
CA 
CAA 
CDPHE 
CERCLA 
CID 
COEM 
COOP 
CSOLS 
CWA 
CWTF 
D&D 
dB 
DD&D 
DF 
DOE 
DOP 
DOR 
DOT 
dPm 
DPMP 
DPP 
DQO 
E/C/D/F 
EDE 
EMCC 
EO 
€PA 
ER 
ESCA 
ESH&Q 
FCWFCN w 
GB 
HASP 
HCI 
HEPA 
HVAC 
lH 
IH&S 

Authorization Basis 
Asbestos Containing Building Material 
Asbestos Containing Materials 
Atomic Energy Act 
Acbvity Hazard Anal sis 

Amencan National Standards Institute 
AlMine Permanganate 
k r  Pollubcm E m i m  Nobficabon 
Applicable or Relevant and Appropriate Requirements 
Automatc Transfer Swtch 
Beryllium 
Basis and lntenrn Operatron 
Bill Of Matenal 
Building Radiabon Cleanup Standard 
Contaminated Areas 
Clean kr Act 
Colorado Department of Public Health and the Enwronment 
Comprehensive Environmental Response, Compensation, and Liability Act 
Cumulatnre Impact Document 
Conduct Of Engineenng Manual 
Conduct Of Operations Manual 
Cntrcalr Safety Operattng Limits 

Consolidated Water Treatment Faclltty 
Decontammnabon and Decommissioning 
Declbels 
Decontammation, Decommisstoning, and Demdlbon 
Oecontaminabon Fadors 
Department Of Energy 
Decommisslonin Oprabons Plan 

Department of Transportabon 
Disintegratms per minutes 
DeammissKKling Program Management Plan 
DecommmngPmgramPlan 
Data Qual Objectwe 
Engineen 3 Constndon/Decommisstonin~aali~es 
Effective Dose Equnralent 
Emergency Motor Control Centers 
Engineenng Orders 
Enwronmental Protecbon Agency 
Elmrefining 
Electron Spectroscopy for Chemical Analysis 
Enwronment, Safety, Health and Quality 
Field Change RequesWield Change Not~ces 
filter plenum 
Glove Box 
Health and Safety Plan 
Hydrochloric Aud 
High Effiaev Patticulate kr 
Heabng, Venttlabon And Conditioning 
Industrial Hygiene 
Industrial Hygiene & Safety 

As Low As Reasona i ly Achievable 

Clean V V  aterAct 

Direct Oxde Re 8 ucbon 



DECOMMISSIONING OPERATIONS PIAN RFIRMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ TOC, Rev 0, Page VI of vii 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

IHSS 
IM 
IRA 
IWCP 
JCO 
K-H 
k W  
LDR 
LL 
LLM 
LRA 
MAA 
MAAC 
Pg 
MARSSIM 
MCC 
MCL 
MSE 
NAAQ 
NaCl 
NCP 
NCR 
NEPA 
NESHAP 
NFPA 
NIOSH 
NMC 
NPDES 
NPL 
NUREG 
OSHA 
OSR 
PA 
PAP 
PCB 
PE 
PHA 
PM 
PNL 
PPE 
PPm 
PSI 
PU&D 
Q A  
QAP 
QCR 
R&D 
RBA 
RCM 
RCRA 
RCT 
RFCA 
RFETS 
RLCR 
RMRS 
RPOSO 

Individual Hazardous Substance Site 
lntenm Measure 
lntenm Remedial Acbon 
Integrated Work Control Program 
Justification for Continued Operation 
Katser-Hi11 
Kilowatt 
Land Disposal Restnction 

Low Level Mixed 
Lead R ulatory Agency 

Maximum allowable asbestos level 
Mlcrogm 
Multt-A ency Radiological Survey and Slte Investigation Manual 
Motor & trol Centers 
Mmmum Contaminant Level 
Molten salt Extracbon 
Nattonal Ambient kr Qualdy 
Sodium Chlonde 
Nattonal Conttngency Plan 
Non-Conformance Reporbng 
Nattonal Emnronmental Policy Act 
Nattonal Emission Standards for Hazardous Air Pollutants 
Nabonal Fire Protecbon Assouabon 
Nabonal In&tute of Oocupabonal Safety and Health 
Nudear Matenal Control 
N a b d  PdlutKHl Discharge Eliminatlon System 
NatmalPtiontiesM 
NudearRegulabon 
Occupattonal Safety and Health Act 
Operat~onal Safety Requirements 
ProtecbedAfea 
Process Air P y n m e r  
Polychlonnat Biphenyl 
PrOlectEngneer 
Preliminary Hazard Analyw 
ProlectManager 
Paufic Northwest Laboratones 
Personnel Plotednre Equipment 
parts per mliw 
per square inch 
Property Ubluatton and Disposal 
Quality Assurance 
Quality Assurance Program 
Quality Condihon Reporting 
Research and Development 
Raddogical Buffer Area 
Radiological Controls Manual 
Resource ConsetvaQon and Recovery Act 
Radiatton Control Techniaans 
Rocky flats Cleanup Agreement 
Rocky Flats Environmental Technolow Site 
Reconnaissance Level Charactemation Report 
Rocky Mountain Remediatton SeMCes, L L C  
Radiahon ProtecUon and Occupattonal Safety Officer 

LOW Level 

Matenal L A r e a  



i 

DECOMMISSIONING OPERATIONS PLAN RF/RMRS-97-085 UN I 
FOR THE 779 CLUSTER INTERIM MEASURU 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

TOC. Rev 0, Page VII of VII I 

RWP 
SAAM 
SAR 
SARA 
SEM 
SHPO 
SNM 
SRA 
ssoc 

I TBC 
TEM 
T I M  
TRU 
TSCA 
TSD 
TU 
UL 
UPS 
voc 
WAC 

I WlPP 
WMP 
WSRIC 

Radiological Work Permits 
Selective Alpha Air Monitors 
Safety Analysts Report 
Superfund Amendments and Reauthonzation Act 
Scanning Electron Microscope 
State Historic Preservabon Officer 
Speclal Nuclear Materials 
Supporting Regulatory Agencies 
Safe Sites of Colorado 
To-Be-Considered 
Transmission Electron Microscope 
Temperature Indicating, Recording and Enunaabng 
transuranic 
Toxic Substances Control Act 
Treatment, Storage, Disposal 
Temporary Units 
Underwnters Laboratones 
Uninterrupted Emergency Power Supply 
Volatile Organic Compound 
Waste Acceptance Cntena 
Waste Isolation Pilot Program 
Waste Management Plan 
Waste Stream Residue ldentrfication and Charactenzation 



DECOMMISSIONING OPERATIONS P U N  RFIRMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ Rev 0, Page 1 of 96 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

, 

DECOMMISSIONING OPERATIONS PLAN FOR THE 779 CLUSTER 
INTERIM MEASUREnNTERlM REMEDIAL ACTION 

1.0 PURPOSE, INTRODUCTION AND SCOPE 

1.0.1 PURPOSE 

The purpose of this document is to meet the intent and requirements of both a Decommissioning 
Operabons Plan (DOP) and an lntenm Measure\lntenm Remedial Actton (IMIRA) in accordance 
mth the Rocky Flats Cleanup Agreement By integrabng the elements of an IWIRA, this DOP is 
meant to be a stand alone document (independent of the Decommissioning Program Plan identified 
in RFCA) for the 779 Cluster decommissioning The benefit of stnrctunng the DOP in this manner 
is two fold It wll faalrtate accomplishing two major obpctwes while still maintaining compliance 
mth RFCA The first objective is to establish a decommissioning plot project which is flexible 
enough to allow for minor modificabons dunng implementation yet structured enough to ensure 
adequate interface and communication wth the regulators and stakeholders The second 
objective is refine the decommissioning process under RFCA such that the process is 
transferrable to hi her nsk faalibes The worlong relabonships and interfaces established 

refined in the changing environment of an in-process project The defined relationships and 
processes developed and tested dunng the pilot program will be integrated into the overall 
decommissloning process such that the Site cleanup mission WIII be attained in a safe, timely, 
cost effective manner 

between the RFE B S organizations and between RFETS and Stakeholders will be defined and 

1.0.2 PROPOSED ACTION 

The P~oposed A d ~ o n  in thls document IS to decommssion the 779 Cluster FaalRm 

This effort would leave the 779 Cluster facilittes' foundatms, basements and underground utilibes 
in place The remarning structures would go through a final closure when the Enwronmental 
Restoration group remediate the area. 

1.0.3 INTENT OF PROPOSED ACTtON 

removing 
the intenor equipment, decontaminating the remaming structures, and dismantling the ? aahcles 

The ObjeChve of the Proposed Action is two fold The Proposed Acbon objectrve mll reduce the 
overall RFETS mortgage by removal of faabbes that no longer have a mission Additionally, the 
Proposed Action is in accordance wrth the current RFCA vision The acbon IS consistent wth the 
RFCA and current RFETS management direchon 

Decommissioning of the 779 Cluster includes 

e Removal of equipment and matenal from wthin the faaldtes 

Charactenzing the matenals leaving the faalities and handling the matenals appropnately 

Decontaminating equipment (as necessary), sue reduction and packaging the removed 

Decontaminating the facility surfaces and building structural members, packagmg the 

Chamctenzing the remaining building surfaces 

e 

e 

equipment and handing the matenal appropnately in accordance with approved RFETS 
procedures 

removed matenal and handing the matenal appropnately 
e 

e 
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0 Dismantling/demolishing the 779 Cluster structures Throughout this document, the word 
contamination is used Where the word contamination is used, it is meant as radioactive 
contamination unless othewise specified 

1.0.4 NATURE Of CONTAMINATION 

The major contaminant of concem in the 779 Cluster is plutonium 239 Plutonium was introduced 
into the 779 Cluster to complete expenments related to the earlier RFETS mission of weapons 
production The plutonium is in an oxidized state and distnbuted throughout several rooms and 
systems The esbmated amount of Plutonium contained in the 779 Cluster is 4377 grams but, due 
to measurement uncertambes, there may as much as 7695 grams The locabon of the matenal has 
been identified by completing non-destructive assay of the gloveboxes, B-boxes, the ventilation 
system, and related pipmg systems A summa of plutonium concentration and location, by 

Plutonium emits alpha and neutron radiabon as it decays The radiatton levels in the 779 Cluster 
assmated W plutowm IS a minor radiological hazard (<lmillirem) in its current locabon and form 

Pnmary contaminants of concern have been denbfied for the 779 Cluster They are plutonium, 
amenaum, uranium, lead, asbestos, beryllium and PCBS The bass for ldenttficatlon of these 
contaminants has been evaluation of process knowled and the building speafic WSRIC, 

survey nformabon, as well as addibonal survey data generated dunng deacbvation of the 7 9 
Cluster has been reviewed and considered in the contaminant evaluation process 

room, is contained in Appendix C, 779 Cluster z haractenzation And Work Summary Matnx 

review of analytical data and radiological surveys, and 3" acility walkdolrvns AvalaMe radio1 ical 7 
The health hazards associated wtth the pnmary contaminants of concem are descnbed below In 
addibon, controls and m&gatm methods are bnefly discussed 

Plutonium is a radioacbve, silvery, metallic transuranic element, that was used in weapons 
producbon at RFETS It is consldemd a human camnogen and IS toxc to the human system in 
relabvely low doses The camnogenic properties of plutonium are attnbuted to the disrupbon of 
human bssue incurred by alpha parbde bombardment The amount of bssue damage IS relabve 
to the paacle size and the ene 
exposure to plutonium is gene% caused by inhalation, injection and absorption Plutonium is 
specifically absorbed by bone marrow upon entenng the body The overall toxiaty is chiefly 
attnbuted to the radioacbve properties of plutonium 

AfmQUm 

released to the ttssue Tissue damage assoaated 

Amencium is a whtte transurantc metal element that was used in the producbon of weapons at 
RFETS It is considered a human camnogen and is tomc to the human system Health effects 
assmated wrth exposure to amencium are increased cancer nsk, speaftcally lung cancer The 
toxiaty is chiefly attnbuted to the radioacbve propert~es of amencium and inhalabon of partculate 
The amount of disruption of human bssue caused by alpha particle bombardment is relatrve to the 

rtide size and energy released to the bssue Amencium also emits low energy gamma radlabon G e external exposure and the resuttmg dose from t h ~  gamma radiabon may be a health hazard 
to the worker if present in gram quanttbes 
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lJm!w.m 
Uranium is a heavy silvery white metal used in weapons production at RFETS It is considered 
a human carcinogen and is toxic to the human system Health effects associated with exposure 
to uranium through inhalation are increased cancer nsk, s ctfically lun cancer The toxictty of 

caused by alpha particle bombardment is relative to the particle size and energy available for 
release 

uranium is chiefly attnbuted to its radioactwe properties pe he amount o 3 disruption of human ttssue 

The Slte Radiological Control Program IS responsible for implementtng the requirements of 10 CFR 
835, Occupattonal Radiatton Protection, which indude regulatory dose limits and applicatton of the 

associated with these transuranic elements is directly related to personnel exposure, D 6 E As Low As Reasonably Achievable (ALARA) pnncipal by workers Because the toxici 

maintans Site personnel exposure levels well below regulatory dose limits by integrattng AURA 
into work practces 

An ALARA rewew wll be prepared for the 779 Cluster and dose limits wll be identified pnor to 
commenang the decommissioning process Work achvttm are planned such that ALARA is 
integral to the task at hand, thereby limitmg exposure to the worker Admintstrabve, engineenng 
and physical controls will be implemented and are the pnmary means whereby exposure will be 
kmlted 

. 

Lerd 
Lead is a toxic metal that has been detected in virtually all biological systems Lead is toxic to 
most liwng things and generally acts as a neurotoxin Neuropathy and hypertension may occur 
in adults exposed to toxic levels of lead The level of toxiaty is related to the age and 
arcumstances of the effected individual The pnmaty exposure route for lead is ingestton, while 
inhalabon and in)ection are lesser exposure routes 

Occupational Safety and Health Act (OSHA) guidelines mll be implemented to minimize worker 
exposure to lead Act~wbes will be performed using requirements identtfied in the 779 Cluster 
Health and Safety Plan and integrated through the AHA and work control practces 

Ashssm 
Asbestos is considered a human carcinogen Large amounts of inhaled asbestos leads to 
mesothelioma Ingestton of asbestos fibers has been linked to cancer of the gastrointesttnal tract 
When inhaled, fibers remain permanently in the body 

Asbestos exposure limits are regulated by OSHA and are controlled on-site through procedures 
and work practices Charactenzatton, sampling/survey, and abatement wll be performed by 
qualified personnel in accordance wdh the requirements of OSHA, EPA and NIOSH The 
clearance standard or maximum allowable asbestos level (MAAL) for areas after abatement is 
performed, for which the 779 Cluster prop3 will adhere to, IS as follows 

b 0 01 fibemkc2 utilizing the phase contrast microscope means of analytical technique 

70 structuredmm utiluing the transmission electron microscopy technique 0 - 
Beryllium is a lightweight, corrosion-resistant, ngtd, steel-gray metallic element that was used in 
weapons production at RFETS Beryllium is considered a human carcinogen Inhalation of 
beryllium particulate has been attnbuted to lung cancer and berylliosis. an acute pulmonary 
disease 



Contam inant Location 
Plutonium - lntenor of gloveboxes and venttlatton systems, isolated locations on building surfaces 
Amenaum - lntenor of gloveboxes and venttlatton systems, isolated locattons on building surfaces 
Uranium - lntenor of gloveboxes and venttlatton s tems, isolated locattons on building surfaces 
Lead 
Asbestos - Thermal system piping insulahon, translte, ble, adhesive 

PC s - Electncal lightmg ballasts, paints, oils, tar, adhestves (high temperature areas) 

Charactenzatton is an ongoing process wrth respect to the 779 Cluster. As surface areas in the facility 
become accessible or hazards are removed as a result of the decommisslonin process, addibonal 
charactenzation, also referred as n-process charactentabon, will be perfomJ In the event that other 
contaminants are identified dunng the in-process charactenzahon process, these contaminants will be 
evaluated with respect to worker health and safety, ach&es to be performed, and facillty 
decommissioning cntena The resulttng evaluatton may result in any of the followtng. addihonal or fewer 
health and safety related precamons taken by workers, engineenng changes, or implementatton of a 
dtfferent decommissioning process 

- Painted surfaces, lead bncks and shtel r ing 

- Building and equipment surfaces 
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Beryllium particulate is controlled at RFETS through housekeepin and air monitoring Work areas 
and equipment where beryllium has been identified or suspecte Lp of being present will be 
surveyed prior to disruption or removal of such items or surfaces Housekeeping will be 
performed by trained personnel, weanng the appropnate ersonnel protective equipment, in the 
event that beryllium contaminabon levels are exceeded f i e  surface contaminatton housekeeping 
limit for beryllium is 25 msm;! 

Current RFETS practtce for protecbng personnel from beryllium is to uttlize the ALARA pnnciple 
This includes using engineenng controls to minimize exposure, medical screening of personnel, 
and the reduction of limtts and the proposed establishment of lower action levels The limit for 
beryllium is currently being rewewed and a lower action level is being considered to ensure 
worker safety 

Poivchior inughenvls  fPCBs) 

Polychlonnated biphenyl, also referred to as PCB, is a term given to a senes of chemical 
compounds produced industnally by the chlonnatton of biphenyl with anhydrous chlonne and iron 
filings or fernc chlonde as a catalyst. PCBs have been linked to liver damage and to a lesser 
degree, ktdney damage 

Human exposure levels to PCBs are regulated by OSHA OSHA guidelines will be 
implemented, as appropnate, to minimtze worker exposure to PCBs Other than the potenttal for 
PCBs in oil (contained in equipment), adhesives and paints (in high temperature areas) and 
lighting ballasts, no addittonal contaminatton is suspected In any event, OSHA guidelines will 
be implemented, where PCBs are identified, and the approprtated PPE wll be donned by 
workers The 779 Cluster pqect will adhere to the TSCA regulatory limR of 50 ppm for release 
of PCB containing mated. 

In additton to idenbficatmn of the pnmary contaminants of concern, the general locatton of these 
contaminants is summanzed below 
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The 779 Cluster Decommissioning Project Specific Health and Safely Plan focus on the specific safety 
concerns (chemical, radiological, industnal and hazardous) in the 779 Cluster which exist or are created 
dunng the decommissioning process It descnbes the controls and monitonng programs to be utillzed 
dunng the decommissioning of the 779 Cluster which wdl ensure protection of the decommissioning 
employees, surrounding workers, the public and environment from potential and real hazards dunng the 
decommissioning process The program wrll be implemented in accordance w~th all appropnate 
ARARS, OSHA standards and in accordance with the appropnate site specific plans and procedures 

1.1 INTRODUCTION 

On July 19,1996, the Rocky Flats Clean-up Agreement (RFCA) was signed by the Department of 
Energy (DOE), Colorado Department of Public Health and the Environment (CDPHE) and the 

which will Ovem the clean-up and 

esponse, Compensation, and babtlity 
be conducted as an IWIRA due to the 

(RFET 8 ) factlittes The clean-up 

estimated bme (>6 months) from commencement of physlcal remedial work to compkbon In compliance 
wtth RFCA, DOE has developed this DOP which outlines how the RFETS decommissioning activities 
for the 779 Cluster w11l be managed and controlled RFCA also requires that a Decommissioning 
Operations Plan (DOP) be developed for the most hazardous faalities at RFETS As the integrattng 
contractor at RFETS, User-Hill Company, L L C (Kaiser-Hill) has developed a Decommissioning 
Program Management Plan (DPMP) to idenbfy how the RFETS decwnmlssioning program mil be 
implemented and monitored 

RFCA identtfles seven factlittes which wrll require a DOP and states that other faalibes may require a 
DOP The necessity for a DOP is based on the hazards identtfied in the faalitles' Reconnaissance 
Level Charactenzation Report (RLCR) and as negotiated with the Lead Rqulatory Agency (LRA) 
The 779 Cluster (identmed in Ftgure 1-1 and 1-2) is not one of the seven faalitw identrfied in RFCA as 
requinng a DOP, but because the 779 Cluster is the first plutonium operations building to be 
decommissioned, It was chosen for the first DOP The 779 Cluster DOP wdl be used to define the 
detail required in a DOP, how the DOP should be structured, and how the DOP wll be used dunng the 
decommissioning mplementation Ths document is the DOP for the 779 Cluster The hierarchy of 
decommissioning documents to be used in complebng the 779 Cluster decommissioning is identtfied in 
Figure 1-3 of this document The shaded boxes in Figure 1-3 identify the site procedures that are 
incorporated into the Integrated Work Control Process 

Pnor to start of the decommssroning actwbes, the 779 Cluster wll go throu h a deactivatron process 

Deactivabon Plan The deacbvabon process wdl remove many of the higher nsk hazards through 
activities such as 

as descnbed in RFCA, Decommissioning Program Management Plan (DPM B ) and the 779 Cluster 

e Consddation and removal of slgnificant amounts of spectal nuclear matenals (SNM) as part of 
the SNM Consoldabon Program 

0 Removal of excess chemicals 

0 Idenbficatton, sampling and drarning of soluttons as part of the Idle Equipment Program 

The condition of the 779 Cluster at the end of deacbvatton and start of decommissioning is defined on 
an area (room-by-room) basis This detailed descnption (Deactivation End Pants) of each area is 
contained in the "Building 779 Work Summary Plan" The Decommissioning Work Area Descnpbons in 
Section 3 1 2 of this document are from a walkdown of the faalibes, information obtatned for the RLCR, 
and actions completed or to be completed dunng deacttvabon to achieve the identified Deacttvatton End 
Points 
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The 779 Cluster Decommissioning Project is estimated to be completed over a 2 year penod with a 
cost of approximately 12 million (unburdened) dollars 

1.2 SCOPE 

The following provides a bnef discussion of the DOP structure, content, and scope 

Section 1 0 provides an introduction to the governing documents for decommissioning at RFETS and a 
summary of Building 779 history, faality layout, and processes Detailed information on the vanous 
roodareas associated mth the 779 Cluster are presented in Appendix A 

Section 2 0 identifies the organuabonal structure, responsklibes and lines of communication which wdl 
be used to complete the 779 Cluster decommissioning acbwties 

Section 3 0 presents a descnpbon of the areas to be decommissioned and of the planned 
decontaminatmn/decommlssioning actlvrties Secbon 3 0 prowdes a descnpbon of the Research and 
Development (RBD) processes and assmated equipment that are in Buildng 779 and identifies 
hazards, by work area, which mll be considered dunng the work planning process A more detailed 
descnption of the work areas is provided to establish the base scope and magnitude of the 
decommlssloning effort 

Finally, a descnption on how decommissioning work packages mll be developed, the types of 
decontaminatlon techniques to be used (Appendix B), and the control mechantsms built into the 
process whch mll ensure protection of the workers, public and environment -on 3 0 descnbes the 
intttal engineenng assessment for the n 9  Cluster 

Section 4 0 descnbes the facility charactenzabon phases which wdl be completed dunng 
decommissionin This sedKKl describes the relabonshp between characternabon and the hazards 

decommissming actWes. A summary of the Reconnaissance Level haradefizabon phase 
infonation is pmwded in Appendac C Appendac C, in a summary fashlon, demonstrates how 
charactenzabon mfonabon mll be used to assess a specific noomlwork area hazard dunng work 
package preparatton 

Section 5 0 states how the faaltty release cntena IS determined The 779 Cluster must be 
decontaminated and surveyed to demonstrate the building surfaces are below the release cntena pnor 
to being dismantled 

Section 6 0 is a discussion of how the nudear safety operational controls shift from the Building 779 
Safety Analysis Report (SAR) to the Basis of lntenm Operation (610) dunng 779 Cluster 
Decontaminabon and DecommlssKxring (D&D) 
Secbon 7 0 descnbes controls and programs which mII be used throughout the decommssioning 
process, (in conjunction mth the work packages) to ensure worker health and safety dunng 
decommissioning operations It also defines how workers will be prope traned to accomplish thar 

Section 8 0 introduces the types and volumes of wastes which the project expects to generate, and 
how the waste wll be managed when it is generated 

T rdenbfied mthm R e 779 Cluster The CharactenzatKxl mformabon is ired to property plan the 

assigned tasks Section 7 0 contains the Preliminary Hazard Analysls ( ? HA) for the 779 Cluster 

Section 9 0 descnbes the regulatory considerations for the CERCLA This section discussed RCRA 
dosure, identifies applicable or relevant and appropnate requirements (ARARS), descnbes 
performance monttonng obligations and addresses NEPA concerns 
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Section 10 0 establishes the qualtty controls and management attnbutes which wdl be implemented 
dunng the decommissioning process 

Section 11 0 provides an overview of the secunty requirements for the 779 Cluster 

Section 12 0 gives an overview of the project’s schedule development and descnbes how the 
estimated project costs were obtained Section 12 0 identtfies the means by which project were 
estimated costs for thts project 

Appendix A contains current baseline knowledge for the 779 Cluster and systems 

Appendix B is an overview of decontamination techniques which may be used dunng the 779 Cluster 
decommissioning 

Appendix C cross references the charactenzatton infomatton to the type of work which will be 
completed in each area 

Attachment 1 contains the project schedule 

19.1 BUILDING 779 

Buildin 779 was onginally constructed in 1965 The building was expanded in 1968 and again in 

phystcalty connected, and share resources and mission, any reference to Building 779 should be 
understood to indude all three addtbons 

The first addition to Building 779 was completed in 1968 The additton added off- space, laboratory 
area dedicated to pyrochemical technology, hydnde operations, phystcal metallography, pining 
technology, and the necessa heatmg, ventdation, and a r  condrtming (HVAC) equipment to 
supplement the existmg HVA ?! system The 1968 addition is a single story facility attached to the 
north end of Building 779 

The second addttion to Building 779 was made in 1973 The additton is a two-story faulity added to 
the south side of the onginal8uldin 779 Although both addibons are architecturally and structurally 
dtfferent from the onginal Building 789, they are func%onally bed to the onginal buildng 

Building 779 was used as a R&D center Building 779 contained process equipment whlch could mimic 
some of the produc%on fauldles’ mission, and laboratory equipment to conduct matenal and 
environmental testing 

A more detailed descnpbon of Building 779s capabrldtes and structural layout is contained in Appendix 
A. 

1973 9 he addttlons are referred to as Building 779A, and Building 7798. Since all three addittons are 

1.2.2 BUILDING 779 SUPPORT FACILITIES 

The Building 779 Support facilibes are Identified on Flgure 1-2 and descnbed below 

Along wtth the two building addittons, two filter plenum buildings were constructed after Building 779 
was completed Building 729 was constructed in 1971, and contains a filter plenum and an emergency 
electncal power generator Buildin 729 is connected to Building 779 via a second story bndge 

782 was constructed in 1973, and selves as the second filter plenum or Building 779 a)uildint 782 
covers 60 feet x 99 feet and is located east of Building 779 The emergency generator for Burl ing 782 
was located in the separate Building 727, located north of Building 782 

Y Building 729 has dimensions of 72 R x 38 ft. and is located immediate1 south of Buildin 779 Building 
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The followng buildings are located adjacent to each other, north-east of Building 779, and north of 
Building 727 (see Figure 1 2) 

Building 783 (A,B,C,D) - Cooling Tower Pump House 
Building 784 - Coding Tower 
Building 785 - Cooling Tower 
Building 786 - Cooling Tower West Chiller 
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Building 787 - Cooling Tower East Chiller 
Building 780 - PainVStorage Facility 
Building 780-A - Metal Storage Facili 
Building 780-8 - Gas Bottle Storage acility 

1.2.3 FACILITIES DESCRIPTIONS 

v 
A thorough description of the 779 Cluster work areas is provided in Sectton 3 1 and Appendix A 

2.0 779 DE C 0 M MISS ION I N G 0 R G A N lZATl0 N AND RES PONS I B I LIT1 E S 

2.1 ORGANIZATION 

The 779 Cluster Decommissioning 
Hill, and executed by the Safe 
Services (RMRS) subcontractors 
the Environmental, Safety, Health, 
The inmal organizational structure is illustrated in Fi ure 2-1 This will evolve as the emphasis 

command, (2) a clear demarcation of responsibilibes, (3) stnct configuratm COW that wll not 
allow work to proceed unless it meets the safety and re ulatory r uirements, and (4) an 

developing the approach to the work 

2.1.1 Closure Project Manager 

changes, however, certain fundamental features wil 9 not be altered. These are (1) a clear chain of 

environment that encourages the worker to understand L %  ir work, eir nsks, and to parhapate in 

The Closure Project Manager is responsible for the overall management of the 
person sets the expectations for performance in worker and public safety, regu 
cost and schedule and performance improvement He or she establishes the 
behavior, such as teamwork, participation, integnty, etc and also prowdes the pnmary senor 
external interface for the closure project to the Kaiser-Hill integrator 

2.1.2 Deputy Closure Project Manager 

The Deputy Closure Project Manager assumes the responsibilrty for the project in the absence of 
the Closure Project Manager and pays speclal attentmn to the ntegratton of the project and the 
day-to-day work activities 

2.1.3 Integration Manager 

The Integrabon Manager is the pnmary interface to external organizations that are workrng on the 
Protected Area executton plan and the Ten Year Plan Within the closure project, this person has 
the responsibility to maintain the project closure plan and to coordinate the planning for distnbuted 
resources to the work teams The distnbutton of personnel resources IS completed through the 
Technical Section Manager 

Therefore, the Integration Manager is the focal point of day-to-day work planning and executton 
prronties The Integratton Manger sets pnonbes for and coordinates the Plan-of---Day and 
Plan-of-the-Week meetings The Integration Manager is the pnmary owner of the budget and wdl 
authonze, track and report on project spending 
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2.1.4 RadCon Manager 

The RadCon Manager IS responsible to ensure an effective radiation protection program is 
implemented as required by the RFETS Radiological Controls Manual 'RCM) The RadCon 
Manager's responsibilities also include 

e 

e 

e 

e 

e 

e 

e 

2.1 d 

Completing A U R A  reviews 

Coordinating activities and prionttes of the Radiological Engineers and Radiation Control 
Technicians (RCTs) 

Ensure adequate preparation and review of radiatton work perm& (RWP) 

Coordinate the completion of routtne building radiatton surveys and project related 
surveys 

Develop project completion survey requirements to ensure compliance with established 
project end point cntena 

Maintaidrnanage and venfy quality of all radiological data 

Coordinate project completton surveys 

Occupational Safety Officer 

The Occupational Safety Officer responsibilittes include 

completed within the applicable safety guidelines 

work packages 

e Monitonng and review of facility and prqect safety cntena to ensure acbvittes are being 

e Parttapate in work package development to ensure requirements are factored into project 

e Monitor field amties to ensure the work activthes are being completed in a safe manner. 

2.1.6 Work Release Manager 

The Work Release Manager is the single point of contact to release work tn the field and as such 
runs the Plan-of-the-Day meebngs for the lntegratton Manager. He or she is responsible to 
ensure that the proposed work scope is wtthin the allowed safety or regulatory safety envelope 
before being released 

2.1.7 Surveillance and Maintenance Manager 

The Surveillance and Maintenance Manager is responsible for conducting the required safety and 
regulatory surveillances, identifying and complettng the necessary maintenance, and to operate 
the utilittes He or She advises the Work Release Manager of the readiness of the factlity to do 
work 

2.1.8 Waste Manager 

The Waste Manager is responsible for managing the waste flow wtthin and from the factlity to 
ensure that the waste is properly characterrzed and moved This person is the pnmary contact 
with the site waste organizations to ensure the waste is properly staged and shipped from the 
facility 
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2.1.9 Decommissioning Manager 

The Decommissioning Manager or Managers provide the direct supervision of the worker teams 
The number of managers or leads is a function of the amount of work being conducted in the 
project and the number of shifts of work This person has the responsibility of ensunng that the 
workers are completing their assignments safely and effectively Decommissioning Managers will 
get authonzation to proceed from the Integration and Work Release Managers 

Specific responsibilities of the Decommissioning Manager are 

0 Review of project scoping and engineering design documents (I e , €Os, HASP, IWCPs, 
and Characterization Records) 

e Review and approval of pre-evolution requirements including Acbvity Hazard Analysis 

Compliance with Conduct of OperaQons dunng field operations 

Acquire and manage craft labor for decommissioning, decontamination, and waste handling 

(AHA), RWPs training documentation, and sub-contractor planned acbnties 

0 

0 

activiti es 

e Manage the day-to-day activities of subcontract personnel 

e Maintaining daily logbook 

e Reviewing out-of-tolerance documentation 

e Ensunng personnel maintain required mning cerbficabon 

Conducting daily-weekly project status and training meebngs 

Providing support for development of compliance documentabon and project dose-out 

0 

e Completing occurrence nobficatms 

0 

e Work with the Regulatory Compliance Engineer to ensure all pqect actndtes are 
completed within the requirements of applicable regulatmns 

2.1.10 Technical Support Manager 

The Technical Support Manager maintains the project's center of excellence on safety 
authonzaaon basis, industnal safety, enwronmental compliance, radiological control, cnbcality 
safety, and quality assurance The Technical Section also serves as the IocaQon for engineenng 
and procurement. The people resources assmated with these funcbons will be matnxed directly 
into the work teams as necessary The matnxed personnel become an integral part of the co- 
located work team The Technical Support Manager works with the Integration and Work Release 
Managers to ensure that the released work is in full regulatory compliance and provides a safe 
environment for the workers He or she is also the pnmary interface to the external enwronmental, 
and quality assurance organizations 
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Figure 2-1 779 CIusfer Decommissioning Project O f g ~ ~ h f i O f ~  
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3.0 AREA DESCRIPTIONS AND PLANNED ACTIVITIES 

3.1 AREA DESCRIPTIONS 

The information provided in this section gives a brief descnption of the processes which were 
performed in Building 779 and establishes the current conditton within each of the work areas 
The room descnptions and charactenration informabon (Section 3 1 2  and Appendix C)wll be 
used dum the work package development discussed in Sectton 3 2 In additton, Appendix C 
identtfies w R ether rooms, or equipment in rooms are radioacttvely contaminated and presents gram 
esttmates of plutonium for the respective roodequipment 

3.1.1 

This sectton descnbes the research, development, and support operattons which were conducted 
in Building 779 This informabon is provided as an ovefview of the processes, equipment used, 
and hazards that may be encountered dunng building decommissioning The informahon provtded 
in this section is histoncal None of these processes are currently being conducted in Building 
779 The descnptton of previous Building 779 operations are separated into five basic 
categories 

1 Process Chemistry Technology 

2 Physical Metallurgy 

3 Machining and Gauging 

4. Joining Technology 

5 Hydnding Operations 

Process Chemistry Technology 

The chemistry laboratones in Building 779 were engaged in productton process development, 
stockpile reliability tesbng, and methods development for recovering, separatmg, and purifying 
acttntdes from waste streams and residues Some research amtms and operations were 
performed on a conbnuous basis in productton-scale faalibes Other acbwhes were short-term 
and were performed on a laboratory scale using more highly specialized equipment 

ion Exchange Technology 

Ion exchange resins were tested for the punficabon and separatton of plutonium from other 
adnides 

History of Processes Conducted in Building 779 

Plutonium Precipitation Technology 

The plutonium peroxide precipitation and calanabon process was simulated on a laboratory scale 
The process converted plutonium soluttons to a plutonium peroxide precipitate The prmpitate 
was then calcined to a plutonium oxide powder 
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Thermodynamics Studies 

Thermodynamics studies of nuclear matenals were conducted on a laboratory scale Expenments 
involved measurement of chemical energy changes associated with certain chemical reactions, as 
well as the determination of heat capacities and enthalpies of matenals, some of which were 
radioactive 

Solvent Extraction 

Solvent extractants were tested for the separation and removal of actinides from acid and salt 
wastes Aqueous and organic wastes were transferred to Waste Operattons for disposal 
Solvent extraction involved contacting aqueous and organic phases in small vials 

Thennogravimetric Analysis 

Equipment is in place which was used for charactenzing solids and their interacbons and reacttons 
mth solids and vapors at sub-atmosphenc pressure and at subzero, ambient, and high 
temperature These capabilibes used vacuum microbalances, dtfferenQal thermal analysis, and 
Thermogravimetnc equipment Radioactive, nonradioacttve, and air sensttive matenals were 
studied Sample sizes were generally less than 5 grams 

Surface Studies 

Methods used to study the surface of solid samples included auger electron spectroscopy, low 
energy electron diff ractton, electron spectroscopy for chemical analysis, and ellipsometry Both 
radioactive and nonradioactive matenals were examined 

Radiation Effects on Materials 

Effects of radiation on vanous solids, Iiquds, and gases were evaluated using gamma, beta, and 
alpha irradiatton sources These studies determined the radiatton stability of matenals. 

Compatibility Studies 

Compatibility and chemical studies were performed wth plutonium and uranium samples. 
Equipment used in these tests included pressure volume--temperature systems, dynamic gas 
analyses systems, and high vacuum-, gas, and add-handling systems. The laboratory per- 
formed kinetic tests and, using gravimetnc methods, tests for corrosion These somettmes 
involved chemical reagents not normally used in other operattons in the building 

Product Testing and Surveillance 

Product testing included process development research, production support expenmentatton, and 
stockpile reliability evaluations These processes, typically, involved coupon-size samples 
used for determining reacttvity and reaction mechanisms. 

Production support experimentation was typified b testtng of matenals proposed for productton 

approved for use 

Plutonium products were tested under a vanety of field-simulated condittons of temperature, 
pressure, and chemical environment This area of work induded short-term operatmnal cycle 
expenments, as well as accelerated aging studies and subzero temperature shelf-life testtng 

use Each matenal was tested for compatibility wi x other productton matenals before It was 
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Evaporative Separation 

A high-temperature furnace was used to develop methods for distillation of salts and volatile 
metals from plutonium and amencium alloys and residues Volatile metals were mostly zinc and 
magnesium 

Pyrochemical Processes 

Pyrochemical process development was associated with production equipment and production 
process applicattons of the pyrochemical techniques. This group expenmented with molten salt 
extradon, salt sparging, direct oxide reductton, and electmrefining. 

Molten salt extraction was performed to remove impunbes (i.e , undesirable radionudides) from 
plutonium The molten salt extraction operation was performed at an elevated temperature to melt 
the plutonium metal Molten metal was combined wth a salt mixture that contained magnesium 
chlonde, which sewed to oxidize the impunbes in the plutonium metal Once molten, the mixture 
was separated into a salt phase (which contains the impunbes) and a metal phase Upon 
cooling, the salt was removed and processed for reuse The punfied plutonium button was 
returned to productton 

Spent salts from several pyrochemical processes were melted and combined wth vanous metals 
to reduce the plutonium and amencium contained in the salt to a metal form A 
metaV~lutonium/amencrum alloy resulted, along wth the spent salt. The salt was disposed of d 
plutonium levels were low enough The metal alloy button was either placed into storage or sent 
to the Savannah River Site as feed matenal 

Direet oxide reducbon was a one-step process for converting plutonium oxide into plutonium 
metal plutonium oxide, calaum chlonde, and calaum metal were placed tnto a cruaMe and melted 
The molten mixture was stirred to allow the reduction reamon to take place The molten products 
were allowed to cool and solidify Breakout of the cooled contents ylelded a plutonium metal 
button and a discardable salt 

Electwrefining was another method of plutonium punficabon based on the mobildy of plutonium 
ions in the presence of an electnc current Plutonium was heated to a molten state in the presence 
of molten salt A direct current source was applied to the motten mixture through a tantalum anode 
placed in the mixture. The molten metal mixture acted as the anode. Plutonium KMS collected at 
the cathode and were reduced to pure plutonium metal. ImpunWs remaned in the molten salt 
phase The resultant plutonium metal was returned to production, and the spent salt was sent to 
salt sparging for reprocessing 

Physical Metallurgy 

Physical Metallurgy conducted research on vaflous metals, alloys, and matenals required by plant 
missions The group also supported different research groups, design agencies, plant 
produrnon, and others in metallurgical studies of matenals and manufactunng techniques for 
components and processes Support operations included optcal and electron metallography, 
microprobe analysis, X-ray diffraction, tenslie tesbng, hardness tesbng, and dilatometry. 

Physical Metallurgy personnel experimented with small samples of metals, such as plutonium, 
uranium, beryllium, steel alloys, copper, and vanous ceramics and glasses Laboratones with 
gloveboxes were used for handling radioactive matenals Tensile tesbng and electron 
metallography facilities were housed in special laboratory rooms. 
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Machining And Gauging 

Machining operations within the buildings were conducted in three shops, two general machine 
shops and a general machining laboratory 

One general machine shop supported Joining Technolo y The work consisted of making tooling, 

included lathes, mills, tool grinders, a belt sander, and a power hack saw Standard shop 
practices, monthly safety inspections, and trained operating personnel provided a safe working 
environment Only non-nuclear material was handled in the general machine shop 

The second general machine shop was a maintenance shop used in support operations It is 
equipped with a lathe, mill, drill press, and tool gnnders General machining tasks employed 
common matenals such as aluminum, brass, copper, and steel Again, only non-nudear matenals 
are handled 

fixtures, and special order parts of steel, cast iron, and ot 3, er common matenals Shop equipment 

The general machining laboratory was used for high-precision machining, machining tests, and 
general machining jobs It was equipped with a direct numencally controlled lathe, tracer lathe, 
straight lathe, mill, jig borer, drill press, electrodischarge machine, band saw, surface gnnder, 
monoset gnnder, and tool grinders 

Joining Technology 

Joining activities included electron-beam welding, gas-tungsten-arc welding, pressure gas-metal- 
arc welding, gas welding, brazing, metallography, machining, dimensional inspechon, and 
electronics development 

The Coatings facility in Building 779, had three hot-hollow cathode systems and associated 
hardware The function of this facility was to define the required parameters associated with the 
depositton of vanous matenals onto specified substrate geometnes The matenal most often 
deposited was silver However, other materials, such as gold, silicon dioxide, and silicon 
monoxide, were also deposited 

Substrate matenals were usually Vascomax, steel, stainless steel, beryllium, and uranium-238, in 
a vanety of forms At no time were the substrate materials mechanically worked on, as in 
sectioning or gnnding, in this facility Coatings were deposited onto the substrates in a closed 
chamber and under partial vacuum 

Hazardous matenals used in the Coatings facility were methanol, nitnc acid, and sodium 
hydroxide These materials were present in small quanttties 

Hydriding Operations 

Hydride Operations received parts with recoverable plutonium, and through the process of 
hydnding, removed plutonium from the part in the form of plutonium hydnde This hydnde was 
then dehydrated and converted to plutonium metal or oxidized to plutonium oxide 

In the hydriding process, the procedure vaned depending upon the matenal being processed, 
however, the general procedure is outlined below The part was placed in the hydnding vessel, 
which was evacuated and backfilled with pure hydrogen In the hydnding reaction, the hydr en 
gas in the vessel was consumed in the reaction, therefore, hydrogen was continuously adde 7 by 
an automatic controller to maintain proper operation pressures 



DECOMMISSIONING OPERATIONS PLAN RFIRMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ Rev 0, Page 20 of 96 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

Upon completion of the reaction, the hydride was placed in the oxidatron reactor Oxidation 
occurred by passing air through the oxidation reactor When oxidation was complete, the material 
was burned in the presence of pure oxygen, to ensure that all the hydride was converted to 
oxide 

3.1 9 Decommissioning Work Area Description 

This section identifies the current conditrons within the 779 Cluster work areas The discussion is 
broken down by buildings and then further divided into a room-b -room descnption (for a 

descnptions are a single point in time Deactivation acttwbes to remove chemicals and other 
matenal is continuing The walkdowns discussed in Section 3 2 2 will revenfy room status pnor to 
starting decommissioning work The descnptions which follow are not all inclusnm but, do cover 
the areas with the reatest potential health-based for nsk Rooms not identified in this -on are 
listed in Appendix 8 See Section 4 for a more thorough discussion of facility charactenzabon 

8779, Room 123 

Room 123 is a decontamination room The drains from this room wll be treated as potennally 
containing radioacbve matenal 

B779, Room 124 

summary of charactenzation information by room see Appendix E ) Note that these room 

This room was a RCT office Radiabon sources were stored in lockers in the center of the mom 
The radiation sources have been removed from the building 

3.1 9.3 B779, Room 125 

This room was an RCT office This room was used to calibrate and repair radiabon instruments 
and contained radiation sources The radiabon sources have been removed from Room 125 

8779, Room 126 

Room 126 is a utility area Initial surveys indicate there IS no loose surface contaminabon in this 
area The room has gloveboxes connected to the house vacuum and contatns an uninterrupted 
emergency power supply (UPS) The UPS lead acid battenes have been removed dunng the 
building deactivation activity The gloveboxes are clean or have low levels of contamination 
(Reference Appendix C for plutonium gram estrmates) The UPS is not operational The Room 
126 helium tank system and scrubber on the west wall was for a helium inert glovebox in Room 
133 The helium system was never put into service and was abandoned in place The mom has 
an abandoned water still which was used for produung distilled water from the potable water 
system The cooling water from the system drained into Tank 5 (T-5) The stdl is not expected to 
be radioactively contaminated 

The subbasement below Room 126 contains process piping for T-5 (I e , holding tank for all 
Building 779 process drains includin all lab sinks) Formerly regulated under the RCRA, this tank 

liquids, low level radioactive solutions, water from chillers, condensate water, and water from 
safety showers The room above T-5 houses pumps and two cooling water system tanks 
There are two other sumps in addition to the one containing T-5 that are accessed from the pump 
room These sumps are labeled as contaminated There are asbestos insulated pipes, 
(condensate, steam lines) in the pump room ovehead Two old concrete pump bases exist 
(pumps have been removed) which have been painted over It is possible that there is 
radioactwe contamination underneath the paint 

has been flushed, triple rinsed and 3 ully RCRA closed Now T-5 receives sanitary, eyewash 
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8779, Room 127 

Room 127 is a utility room containing chillers and part of the filter plenum The filter plenum IS 
contaminated There is asbestos insulated pipe in the room The chillers are not expected to be 
radioactively contaminated 

8779, Room 125 

Room 125 was used for repair of radiation instruments Radiabon sources were stored in this 
room, but the radiation sources have been removed from the building 

8779, Room 128 

Room 128 was an office used by Nuclear Matenal Control (NMC) 

8779, Room 131 

Room 131 was an aqueous lab supporting plutonium pyrochemical technology 

Within Room 131 glovebox 961 (GB-961) was brought on-line in the mid-8Os GB-961 was 
used to high fire (calcine) plutonium oxide The box is lined wrth lead which has been epoxied 
onto the exterior of the glovebox The windows are etched from the chemical exposures There 
are two furnaces in this line GR961 has an airlock wlth a vacuum line, filter and an uncerttfied 
hoist inside 

Gloveboxes 131-A through E (GB-131C is a RBox) form an aqueous line Vanous aqueous 
processing was performed ranging from cleaning tantalum &r rods wth hydrochlonc aud (HCI) to 
use of ion exchange resin The boxes are lined with lead which has been epoxled onto the 
extenor of the boxes The A-Boxes are connected to a vacuum pum which IS sus cted to 
have internal contamination Windows on these boxes are scratchecf dirty, and d A? cult to see 
through The general cleanliness of the aqueous line components is poor 

The fume hood in the northeast comer of Room 131 was a general hood for stonng volattle 
chemicals There is a fume scrubber system in the northeast comer next to the hood and a 
caustic scrubber on the northwest side of the hood The scrubber system is potentially 
contaminated 

There are three wall storage cabinets on the south wall. The storage cabinet contained oxidizers, 
low reactivity chemicals, non-flammable organics, inorganic bases, and other chemicals. The 
lower cabinets contained addihonal chemicals and supplies. Excess chemical removal is an on- 
going deactivatron activity 

B779, Room 132 

Room 132 housed an auger spectrometer which has been removed Room 132 is now being 
used as a calibration room/off ice Sources were stored in a cabinet on the south wall The 
sources have been removed from the room 

B779, Room 133 

Room 133 was a laboratory for R&D of plutonium pyrochemical processes A number of small 
and medium scale furnaces were used for these operations, including Direct -de Reducbon 
(DOR), Electro-refining (ER), Vacuum Meltmg, Molten Salt Extraction (MSE), and salt scrub 
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The following gloveboxes are in Room 133 

Glovebox 953 was designed for a can-counter, but the glovebox was never used It is lined 
with lead which has been epoxied onto the exterior of the glovebox The glovebox is believed 
to contain very low levels of contamination There is a covered well in the bottom of the box 

Glovebox 954 is lead-lined with the lead bolted onto the glovebox exterior The box has an 
airlock on the south side which is empty There are two filters in the box to filter recirculating 
nitrogen The six position storage rack in the glovebox is empty The box shows some signs of 
corrosion and equipment within the glovebox is corroded The glovebox floor is dented and 
corroded 

Glovebox 995 is lead-lined with the lead bolted onto the glovebox extenor There is a vacuum 
melt furnace on the north end with a well below this section which is surrounded by its own box 
The bottom IS filled with sand, corrosion, and signs of former spills The furnace itself has a 
domed cap There is a criticality drain in the bottom of the vacuum melt furnace The glovebox 
contains a can of MgO sand There is a can sealer in the south end of the box, The glovebox 
has an emergency booster exhaust whose filter holder is corroded There is a hoist in the 
glovebox at the south end The hoist is on a rail in the glovebox which runs along the length of 
the box This glovebox was used in the late 70s and 80's to remove arnencium 

Glovebox 956 has two stationary furnaces with wells on the south and north end of the 
glovebox The box is lead-lined with the lead shielding screwed onto the glovebox extenor In 
the middle of the box is an old furnace well underneath the box with a flat plate welded into the 
floor The glovebox is contaminated inside with plutonium There is a vacuum system at the 
north end under the box whose line has been welded shut at the bottom of the box 

Glovebox 957 has a six position empty storage rack The glovebox has two exhaust lines, one 
with a filter, one without a filter The line without the filter is paraally open The airlock on the 
northwest corner is empty There is a muffle fumace on the northeast end which is dosed to 
inspection The bag-in bag-out port has corrosion particles on top of the bag and there are 
corrosion matenals on the floor of the box There is a filter houslng outside and under the 
glovebox on the northeast comer Glovebox 958 has a vacuum deaner inside the glovebox and 
an airlock on the north end Glovebox 958 went into service in 1985. 

Glovebox 959 is lined with lead which has been epoxied onto the lovebox extenor and it has 
two furnace wells There is an empty storage rack at the south en 8 which can hold ten 
containers The rack has five lower storage positions and five upper storage positions The 
racks are water filled This water-walled storage rack was commissioned in 1985 The exhaust 
line in the center of the box has no filter (not designed for one) The exhaust line on the northeast 
end is filtered The box contains miscellaneous crucibles, tantalum, and ceramics The glovebox 
is dirty and radioactively contaminated. 

There are four control panels on the east wall, two of which may be internally radioacttvely 
contam i nated 

On the south wall are three wall cabinets which did contain reactive metals including calcium, 
magnesium, zinc, ttn, and aluminum The metals were stored in plastic bottles Ceramic c ~ u b l e s  
were also stored in these cabinets The lower cabinet contains miscellaneous equipment and 
crucibles 

8779, Room 134 

Room 134 was originally off ice space which was later converted to store chemicals It contained 
three flammable chemical storage cabinets 
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8779, Room 135 

Room 135 has been used for storage by the RCTs 

8779, Room 137 

Room 137 was an aqueous R&D laborato 

and chlorrde processing. Consequently some boxes are coated for corrosion resistance 
Glovebox 106-6 on the north wall was used for microwave degradation 

Glovebox 106-1 has lead shielding that has been bolted in place. The glovebox contains 
balances and an intake filter The glovebox has an airlock that is clean and empty 

Hood 106-1 is located in the Southwest corner of Room 137 The hood is radioactively 
contaminated HCI acid was stored in three one gallon glass bottles in the hood The sump 
pump for the process drain is contaminated (under the sink in the southwest corner of the room) 

Glovebox 106-2 has lead shielding that has been bolted in place There is a recessed ledge in 
the back of the box for the exhaust line which has some sort of buildup on the ledge 

Hood 106-2 LS located in the west-center of the room Several chemicals were used in this hood 
including phosphonc aud and non-flammable organics 

Cabinets 4 and 5 contain chemicals, including reactive metals of aluminum, zinc, calcium, 
potassium, and cadmium as well as flammables 

Cabinet 1 in the northeast comer of the Mom is thought to have contained organic acids 

Glovebox 106-6 contains a furnace but unlike other gloveboxes it is not lead-lined The 
glovebox is connected to the line through an airlock. Gloveboxes contain miscellaneous 
equipment, glassware, and the glovebox floor is dirty and exhibits corms1011 There is calaum 
chlonde in the box Cabinet number 3 is under this glovebox. The cabinet contained bases 
(ammonium hydroxide) and sodium silicate Glovebox 106-5 has lead shielding that has been 
bolted in place The coatmg on the glovebox floor is coming off. 

Glovebox 1064 has lead shieldin that has been bolted in place The box contained vanous 

is completely corraded away. There is a recessed ledge in the back of the box going to the 
exhaust filter which IS external to the box 

Gloveboxes 106-1 through 106-6 formed an 
aqueous processing line along the east wal r The aqueous processing included use of nitric acid 

chemicals and SNM including enn L uranium in nltnc aud and etching solution The inslde lining 

The &Box between 106-4 and 106-3 had no lead lining Radioacbve contaminahon is present 
within the B-Box Glovebox 106-3 has lead shielding bolted in place The lining inside the 
glovebox has corroded away The exhaust line has a recess built into the box which has 
buildup on the floor of the recess 

B779, Room 138 

Room 138 was used to store excess chemicals Routine surface contamination sufveys indicate 
no loose radioactwe contamination is present in the room Excess chemicals have been removed 
from the building 

8779, Room 139 

Room 139 was a soil analysis laboratory It has extremely low levels of contaminahon 
(Reference Appendix C) 
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Cabinet one contains equipment Cabinet two through eight contained chemicals The cabinet 
on the south wall next to the sink has radioactively contaminated soil samples on top of the 
cabinet The sump pump under the sink has been tnple nnsed 

Hood 139-S (SW) has a large magnet in the hood The hood is radioactively contaminated at low 
levels 

There is a control panel in front of Hood 1394 which contains radioactively contaminated 
equipment The west cabinet contained eight sources in small bottles The sources have been 
removed, 

The center table contained chemicals, tools, resins, and soil samples 

No SNM was allowed into B-Box 139-4 The exhaust line connects to a large filter housing 
overhead in the room 6-Box 139-4 contains absorbent columns and glassware The box is 
contaminated 

Box 139-3 contains two round exhaust filters There is an airlock on the outside of the north 
exhaust filter for insertm new filters The box is connected to the house vacuum system There 
is a small amount of resl % ue in the comers 

No SNM was allowed in B-Box 139-2. B-Box 139-2 contains a furnace, tumbler, bottles, and 
pans 6-Box 139-1 was used with plutonium, amenaum, and depleted uranium 

8779, Room 140 

Room 140 was a sample prepanifion laborato for metal analysis, weld failure analysis, etc. 

In the southwest comer of the morn are two hoods (140SD and 140SE), which have radioacttve 
contamination These hoods were used to prepare depleted uranium and beryllium samples 
Surplus equipment IS currently stored in the hoods which were used to prepare the depleted 
uranium samples 

The 140SE hood has beryllium and uranium contaminabon 

The 140 SW hood was used for polishing. Hood 140SW is also beryllium and uranium 
contaminated The hood is full of equipment and tools The exhaust plenum is connected at the 
back of the hood 

There was some beryllium work performed in ;Y oom 140, however most was stainless steel work 

B779, Room 140A 

Room 140A was a support room for a scanning electron microscope (SEM) Room 140A houses 
a metallograph and miscellaneous supplies area 

8779, Room 1408 

Room 1408 houses a SEM The SEM was used to analyze coated samples, such as saltcrete 
and cement and has been moved to Building 707 

B779, Room 141 

This room contains an Electron Spectroscopy for Chemical Analysis (ESCA) instrument which IS 
used for non-radioactive analysis 
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B779, Room 141A 

Room 141 A houses a microprobe instrument The inside of the microprobe chamber is 
contaminated with plutonium The microprobe is non-functtonal The filtered vacuum system for 
this unit is connected to the Health Physics vacuum system 

8779, Room 141 6 

Room 141 B contains a SEM The SEM is not believed to be radioactively contaminated 

6779, Room 141C 

Room 141C contains a metallograph and opttcal reductton equipment This equipment was used 
to photograph samples and is not believed to be radioactively contaminated 

6779, Room 142 

Room 142 is a building utilities room Room 142 is used as a satelltte accumulatmn area for 
florescent light bulbs 

6779, Room 171,172 

These two rooms were SNM storage vaults A chainveyor vault is located in Room 172 and 
Room 171 has Benelex-shielded cubicles The rooms are not known to have been radioachvely 
contaminated 

8779, Room 217 

Room 21 7 contains a radioactively contaminated auger and ESCA The ESCA was attached to a 
relatively new (late 1 980s) stainless steel, non-lead-tined glovebox (Glovebox 330-371 ) 

Glovebox 963 contains miscellaneous furnaces and balances Glovebox 963 is not lead-lined A 
vacuum pump is located under the glovebox which is likely to have internal radioactive 
contamination The glovebox contains miscellaneous equipment 

Glovebox 964 is a supporting non-lead-lined glovebox which was used to store SNM 
Glovebox 964 is expected to be highly contaminated with radioactive matenal This lovebox 
was used for molten plutonium studies Two vacuum pumps are located under glove ?m x 964 
and are likely to have internal plutonium contaminahon There is possible asbestos-containing 
materials in the glovebox A h draulic pressure pump under the glovebox may also be internally 

Glovebox 330-371 is not lead lined The glovebox contains miscellaneous tools and an auger 
which is internally contaminated with plutonium This glovebox has glove-ports in its Plexiglas 
windows The glovebox has an airlock which is empty 

The E hood has fixed contaminatton on a gnll outside of the hood The hood contains two small 
furnaces Miscellaneous equipment is stored underneath the hood 

A vault is located in the northwest comer of Room 217 The vault was used to store Uranium 

contaminated with plutonium. K e glovebox also contains miscellaneous equipment. 

8779, Room 218 

Hood 218SE is located on the southeast side of Room 218 Hood 218SE is radloacttvely 
contaminated and houses a microbalance There is a vacuum pump under the haod which ts 
likely to have internal radioactive contaminatron The hood is coated inside to minimtze/prevent 
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corrosion The hood appears to have an old criticality drain, which is capped on the bottom and 
taped over on the top inside of the box The hood work surface is full of equipment Hood 218s 
and 21 8SW were used for preparing polymer and cementation samples which were slightly 
contaminated with plutonium The 218SW hood is not lead-lined It contains balances, mixers, 
beakers, tools, and Portland cement 

Glovebox 970 (GB-970) was used for plutonium storage and studies Glovebox 970 is highly 
contaminated with plutonium GB-970 has lead tape on the exterior front GB-970 has a bagout 
port on the bottom of the box There is a vacuum pump underneath the glovebox which is 
disconnected, but has internal plutonium contamination There is an empty three position storage 
rack, miscellaneous tools, and a balance inside the glovebox The filter (inside the glovebox) has 
crystals growing on its surface GB-970 has an airlock 

Glovebox 971 (GB-971) is not lead-lined Low level contaminabon is anticipated in GB-971 
This glovebox was used for plutonium studies There are miscellaneous tools on the south side 
of the lovebox The glovebox contains a reaction vessel In the northwest comer of Room 218 

used for matenals radiation studies 
sits a 8 amma Cell which has a Cobalt 60 source (21,632 cunes The Cobalt 60 source was 

8779, Room 220 

Hood 220SE is located on the southeast side of Room 220 Hood 220SE is contaminated Hood 
220SE was used for material storage and entry to Glovebox 463 (GB-463) Hood 220 SE is 
non-lead-lined GB-463 exhaust is to an external filter overhead in the southwest comer of Room 
220 

Glovebox 463 is non-lead-lined It was used for plutonium oxidatton and waste disposal (I e , all 
samples were burned here) The box contains a muffle furnace, tools, cans, check weights and a 
four position heat detector 

Glovebox 462 (GB-462) has lead lining which is bolted in place GB-462 has a vacuum system 
The glovebox was used for uranium/plutonium studies GB-462 is tagged 'Out of Servtce " GB- 
462 contains a small muffle furnace and hot plate The glovebox has an airlock. 

Hood 22OC is non-lead-lined It is posted wth contaminatton levels The hood has a vacuum 
system and contains miscellaneous items 

Glovebox 974 (GB-974) is lead lined with the lead epoxied onto the glovebox extenor GB-974 
was used for plutonium studies GB-974 contains a three poslQon heat detector and contains 
miscellaneous equipment and tools There IS a vacuum system connected to the glovebox which 
is radioactively contaminated The glovebox has an airlock Several cabinets on the south end 
of the room contain glassware and supplies 

B779, Rooms 221A, 221 6,273,277,275,274 

Rooms 221A, 221 B, 227,273,275 and 274 were used as offices and study areas The rooms 
contain miscellaneous furniture and equipment 

6779, Room 222 

Room 222 contains several gloveboxes and analytical hoods as identlfied below 
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Glovebox 975 (GB-975) was used for plutonium studies This glovebox is divided in the middle 
and contains gloveports in the plexiglas windows GB-975 contains balances, checkweights, 
cans, and tools The south end of the floor beneath the glovebox is contaminated around the 
vacuum pump and there is fixed contamination on the outside of the glovebox window A 
vacuum system (disconnected) is located under the glovebox airlock The vacuum chamber is 
radioactively contaminated internally 

Glovebox 976 (GB-976) was used to complete some R&D studies on reactive species 
Glovebox 976 contains a 3 position heat detector, a vacuum furnace, balance, and miscellaneous 
tools A vacuum line connected to the airlock does not have a filter There are in-line sealed filters 
to and from the adjacent argon supply cabinet A vacuum pump and chiller are serviang this 
glovebox 

Glovebox 977 (GB-977) is lead lined with the lead epoxied onto glovebox extenor The box is 
not radioacbvely Contaminated and is identified as being out of sewice There are no gloves on 
the box The glovebox is coated tnside and contains an empty three position heat detector 
storage unit 

Glovebox 330-371 is a two part lovebox One part was used for sample reparation and 

used for research Both box parts are radioactively contaminated The glovebox well on the 
west end is almost full with the calonmeter The glovebox has an airlock Room 222 contains an 
X-ray refractometer which is not radioactrvely contaminated 

B-Box 981 was not used extensively, but the glovebox is radioactively contaminated The box 
IS not lead-lined 

contains an analytical balance 9 he other side has a solution calorimeter R is glovebox was 

Glovebox 980 (GB-980) is a nitrogen inert glovebox with an automatc dump valve and flow 
throu h system There may have been some R&D studies on reactwe speaes completed in the 

weights The box has an airlock which is empty 

Glovebox 982 (GB-982) contains a muffle furnace, miscellaneous tools, and items in the aitlock 
Beneath the box is an air sample bottle connected to piping entenng the box 

B-Box 105 is radioactively contaminated and was used as an entry for gloveboxes 105 and 106. 

Glovebox 105 (GB-105) was used for plutonium studies The glovebox IS lead lined wth the 
lead bolted in place and the lining seams were lead taped The glovebox contains a one-position 
heat detector There is a muffle furnace in the glovebox and what appears to be a sheet of 
transite (asbestos) on the southeast glovebox floor Glovebox 106 (GB-106) is radioactively 
contaminated GB-106 was used for storage of SNM and equipment 

Hood 222NC was used for miscellaneous uranium and non-plutonium studes, pnmanly uranium 
studies Some of these R&D studies may have involved reactive species It was utilized as a 
non-contaminated box Expenments were conducted wlth encapsulated materials There is some 
radioactive contamination inside the hood There are also some glass, and supplies underneath 
the hood 

glove E ox The glovebox contains an analytical microbalance, tools, glassware and check 

Glovebox 460 was designed for gas and solid reacbons Radioactwe contamination levels inside 
460 should be very low The box is lead lined with the lead bolted in place The glovebox 
contains miscellaneous tools An airlock is attached There is a vacuum pump under the box 
which is likely to have radioacbve internal contaminabon 
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Glovebox (GB-983) was used for compatibility studies and is not expected to be radioactively 
contaminated The glovebox is non-lead-lined This glovebox has gloveports in it's plexiglas 
window Glovebox 03339 is not contaminated and was never put into service The glovebox 
was to be used for a calorimeter but was never used It is lead-lined with the lead epoxied onto 
glovebox exterior 

Glovebox 01 7 is radioactively contaminated and is not connected to the building ventilation 
system 

Glovebox 985 (GB-985) was used in support of plutonium compatibility studies and is similar to 
Glovebox 975 The glovebox is not lead lined GB-985 contains a three position storage unit, a 
sample vial rack, a balance, laboratory press, and miscellaneous tools At the east end of the 
glovebox there appears to be a capped off exhaust line and filter housing Both inlet and 
exhaust filters are external to the glovebox in separate housings 

GB-986 has moderate to very low uranium contamination The glovebox internal surface is 
coated with a protective material 

Hood 555 is attached to a Tary" Ultra Violet Mass Spectrometer It has low level radioacttve 
contamination and has not been used since 1969 

Glovebox 230 (GB-230) is blanked off, but radioactively contaminated. The bolts are silicone 
sealed The box is lead-lined and the lead is bolted in place There appears to be no exhaust to 
the line (closed off) The line contains a pig tailed bag of trash in the south end The floor 
appears to have been swept There is a pile of tools in the center of the glovebox 

Glovebox 989 and 990 are the same glovebox The glovebox contains two tube furnaces 
There is a capped vacuum line on the south end of the glovebox The glovebox airlack is empty 
The glovebox vacuum pump is under the glovebox and is likely to have internal radioactive 
contamination Glovebox 992 (GB-992) contains a large lab press, polishing equipment and 
balance in the glovebox An enerpac hydraulic pump is underneath the glovebox which services 
the press. The hydraulic system is likel to be radioacttvely contaminated internally. There is a 
metal plate under the press (not welde cy to the glovebox floor) which has been silicone sealed 
along the edge The glovebox has an empty airlock. 

Glovebox 991 (GB-991) contains miscellaneous tools, check weights, and a balance The 
glovebox floor is clean However, the floor under the glovebox is contaminated on the north end 

6779, Room 223 

I 

Hood 223-1 was used for beryllium work The floor in front of the hood is radioactrvely 
contaminated and there is probable radioactive contaminatton in the exhaust line from the hood 
The hood is dirty inside and contains cans and beakers 

There is fixed contamination on the sink top next to the hood 

In the northwest corner there is a heater attached to a vent Lead tape covers the holes in the 
south side of the heater cabinet There is fixed radioactive contaminatton on the front of the filters 
leading into the cabinet 

A vacuum coating surface IS in the south center of Room 223 The inside of the furnace is open to 
the room through an open side port The fumace exhausts directly to the room 

Radioactive contarnination has been identtfted in the lab on the north wall There are large 
vacuum systems on the east wall that may be internally Contaminated 
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8779, Room 225 

Although there are no gloveboxes or hoods in Room 225 There is radioactive contamination on 
the northeast cabinet and a hot spot on the floor next to the vacuum system 

8779, Room 228 

This room was used for sample preparation for X-ray analyses, plutonium metallurgy and tensile 
testing 

Glovebox 045 (GB-45) contains an lnstron testin machine It contains a six position and a two 

the box 
position heat detector and miscellaneous tools 9 here is a glovebox well under the south end of 

B-Box A-1 has low level radioactive internal contamination The B-Box contains two diamond 
cutoff saws and a vacuum bell jar A metal plate with lead tape covers a hole in the box floor 
The lead tape is around the plate edges and attaches to the glovebox floor GB-192 contains six 
tube furnaces and miscellaneous tools Four of the furnaces appear dated and could contain 
asbestos The glovebox has an airlock 

Glovebox 202 contains a constant temperature bath on the east end wth other miscellaneous 
items GB-202 has an airlock which is empty There is lead tape around the windows 

Hood 202 contains polishing and cutting machines The hood’s exhaust line runs to a large 
overhead room filter plenum 

Hood 468 S contains a sputtenng coater in the west end which was used for coating plutonium 
samples There are miscellaneous cans and tools in the box 

Hood 468 NE contains a canner, balance, miscellaneous cans and tools. There is a disconnected 
vacuum pump under the hood which may be radioactwely contaminated internally The intake 
filter is under the hooded floor in the northeast corner 

Hood 468 NW contains miscellaneous tools 

Hood 198 does not have an exhaust filter 

Glovebox 199 (GB-I 99) is lead lined which is epoxied onto glovebox extenor Glovebox 199 
was used for plutonium sample polishing The glovebox contains a vacuum furnace, a diamond 
cut-off saw, a muffle furnace, balance, a five-posibon heat detector and an airlock The vacuum 
pump located under the glovebox is likely to have internal plutonium contamination There are 
two pass-throughs, one to Room 234 glovebox 205, and one to glovebox 203. 

GB-203 contains two polishing machines, an ultrasonic cleaner and miscellaneous tools There is 
a vacuum system under the box which could be internally contaminated wth plutonium The 
glovebox has a pass-through to Room 234, Glovebox 205C 

Glovebox 200 contains a tube furnace on the west end and a constant temperature bath In the 
east end of GB-200 there are miscellaneous tools throughout The airlock is on the east end The 
vacuum system for the tube furnace is under the glovebox and likely to be radioactively 
contaminated internally 

GB-201 contains a microbalance which is attached to a rubber gasket in the floor to dampen 
vi bration 
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There are five X-ray refractometers in Room 228 which are not believed to be radioactively 
contaminated 

6779, Room 233 

!Room 233 is an office containing a workbench, desk and bookshelves This room is connected to 
Room 235 

B779, Room 234 

The Room 234 gloveboxes (205A. B, C, D) were used for plutonium sample preparation as 
described below 

Glovebox 205 was used for sample preparation The glovebox contains a balance, assorted 
tools and check weights There is a cover over the exhaust filter Above the glovebox is a freon 
tank The vent for this tank is located in the glovebox 

A vacuum pump is located below the glovebox It is suspected that this pump was used to fill the 
freon tank above the box GB-205 has a pass-through that goes to the gloveboxes in Room 228 
Glovebox 205A contains a piece of Lexan, a heat detector and an ultra-sonic cleaner that may 
have used carbon tetrachloride No carbon tetrachloride is present 

I 

Polishing of samples was performed in Gloveboxes 205B and 205C Both of these gloveboxes 
have floor mounted polishers The gloveboxes also contain tools, sample holders, ultra-sonic 
cleaners, heat detectors and empty bottles that at one ame contained freon 

Hood 2050 was used for polishing and etching The glovebox contains tools, ultra-sonic 
cleaners, controls and empty bottles GB-205 has a blanked off exhaust port wlth expanded 
metal welded over the opening 

Hood 205E is small in size and contained sample vial containers which are to be removed dunng 
deactivation 

Room 234 also contains two metallographs Both are contaminated and have signs that indicate 
removable and fixed radioactive contamination is present The floor below the metallographs also 
has radioactwe contamination 

The room’s refngerator was used to store chemicals for photograph developing and sample 
molding Room 234 has a fire cabinet which stored solvents and an aad cabinet which was used 
to store acids such as nitric and hydrofluoric acid 

Paint covers fixed contaminabon on the floor Room 234 contained several chemicals which may 
have left a residue 

B779, Room 234A 

Room 234A contained an X-ray unit which has been removed from the room Room 234A is now 
used for storage The floor has several areas with yellow paint indicabng the possibility of fixed 
contamination on the floor 

6779, Room 2348 

This room was used as a dark room No radioactive contamination is suspected to be in this room 
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8799, Room 235 

Room 235 has a TEM (transmission electron microscope) The unit is not believed to be 
radioactively con tam mated 

B779, Room 270 

In the southeast corner of Room 270 is an ESCA used for surface analysis Glovebox 21 15 was 
not used and should not be radioactively contaminated Gloveboxes 972 and 973 were used for 
plutonium and hydrogen studies Two X-ray units were removed, from the northwest comer, 
placed in crates, and are being stored in Room 157 (these were radioacttvely contaminated) 
B-Box 270 N is empty, but the &Box is contaminated with uranium Glovebox 3072 is 
contaminated with uranium (36-3072 has some tools remaining inside the glovebox 

8779, Room 271 

Room 271 was used as a low level mixed (LLM) waste storage area 

6779, Room 272 

Room 272 was a testing laboratory The center glovebox (GB-6620) is not contaminated 
Glovebox 6621 was used to support testing and is plutonium contaminated 

8779, Room 273 

Room 273 has fixed radioactive contaminabon on an electncal connector on box 

8779, Room 147 

Room 147 was used for storage of non-RCRA drums and treatability study samples. 

8779, Room 150 

Room 150 contains equipment used for welding The mom equipment indudes EB welders, 
tanks, work benches, storage cabinets, vices, tool boxes, fixtures, a fire cabinet, grinders, 
sanders and bookcases The room has one welder, marked kautron beryllium" and three hoods 
(1 50N, 1506, and 150-W) connected to the building venblaWn system It is thought that minimal 
radiation operations were performed in this room The possibiltty exlts for contaminabon 

B779, Room 152 

Glovebox 208 was deactivated in 1995 Glovebox 208 IS constructed of aluminum that has been 
lead lined and lead taped The glovebox contains a large vacuum furnace on the south end, 
which is open and empty The cntically drain on the south end of the box has been welded shut 

Glovebox 21 1 has been deactivated Glovebox 21 1's lead lining is epoxied onto the glovebox 
extenor The lead lining seams are lead taped The glovebox has an airlock which is empty 

There is an empty vault located in the north end of the room 

There is a radioactive contamination posbng in the northwest comer of the room 

6779, Room 153 

Room 153 was used for drum storage and had one RCRA drum storage locabon to collect leaded 
gloves 
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B779, Room 153A 

Room 153A appears to have been used for drum storage at one time This room contains signs 
on the wall labeled "hot tooling" and "tritium The room contains a trash compactor, a lead drum 
shield, and three abandoned pumps 

6779, Room 1536 

Room 1538 is a down draft room Room 1538 was used to open contaminated and potentially 
contaminated containers as well as for repackaging drums This mom also contains a trash 
compactor 

6779, Room 154 

Room 154 was used for hydriding and dehydnding plutonium 

Hydrtding and dehydriding was accomplished in gloveboxes 1363 (GB-363) and 1364 (GB- 
1364) Glovebox 7248's ((38-7248) lead lining is bolted in place Lead tape is used to seal the 
lining seams This glovebox contains three furnaces 

The vacuum pump underneath GB-1364 has internal radioactwe contamination The lovebox 
has an airlock on the south end GB-1364 has a cnhcality drain on the south end whit# is taped 
over and plugged 

Glovebox 1363's ((36-1363) lead lining is bolted in place Lead tape IS used to seal the lining 
seams GB-1363 contains two furnaces and has an airlock at the south end. GB-1363 has two 
vacuum pumps which were used to support the glovebox operations The vacuum pumps are 
internally contaminated with plutonium The tray on the outside of this box is contaminated. 

Glovebox 2025 (GB-2025) is non-lead-lined GB-2025 was used to bum off hydro en from the 
hydnding process The glovebox contains a torch and some miscellaneous tools 8 E2025 has 
an alrlock 

Glovebox 1365's (GB-1365) lead lining is bolted in place Lead tape is used at the lining seams. 
The glovebox contains miscellaneous jugs and containers The vacuum pump's line is connected 
to the airlock located on the north end of the glovebox The cnt~cality drain from GB-365 is painted 
Mth magenta paint indicating fixed contaminabon 

Glovebox 4933's ((38-4933) leading lining is bolted in place Lead tape is used to seal the lining 
seams The glovebox has a three space heat detector and hot plate The glovebox internal 
surface is coated with a protective bamer, which is flakmg off 

B779, Room 155 

Room 155 was a plutonium sample-mounting laboratory supportm auger spectroscopy Room 

the production line 

Hood 155 NE was a 90 day accumulation area (779-2269) Hood 155 NE contains trash and 
corroded laboratory equipment There is possible transite (asbestos) lining the hood 

Glovebox 206-21 8 contains a muff le furnace, miscellaneous tools and a heat detector Glovebox 
206-21 9 contains a polishing wheel, bumables, and cutttng disks 

Glovebox 206-220 contains two polishing wheels 

155 has etching equipment, polishing equipment, a furnace and B- L xes to pull samples out of 
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Glovebox 206-221 contains two electroetching units This glovebox has internal radioactive 
contamination 

Glovebox 206-222 contains a cutoff saw, tools, balance, heat detector, and vacuum furnace 

Glovebox 206-223 contains a polishing lap, miscellaneous tools and bushings There are two 
vacuum pumps underneath GB-206-223, which access 68-222 The vacuum system has 
internal radioacttve contarnination The cnticality drain has a cover over the bottom outlet 

Glovebox 206-224 contains a polishing lap and miscellaneous tools 

B-Box 206-225 contains electropolishing equipment There is direct radioactive contamination on 
the shelf in front of the B-Box 

8779, Room 156 

Room 156 is a calonmeter room The catonmeter and two portable air handlers (which are 
radioactively contaminated) are in this room The air handlers have been wrapped in plastic and 
tape 

8779, Room 157 

Room 157 was used for vanous matenals testing 

Glovebox 223 (68-233) houses a radioactively contaminated tensile testtng machine 88-223 
contains miscellaneous tools, an old style heat detector and miscellaneous equipment 

Glovebox 224 was used to prepare samples and is radioacttvely contaminated 

Glovebox 222 was never connected. It contains a tensile machine and IS considered 
uncontaminated 

Glovebox 225 is uncontaminated 

Glovebox 226 contains a few tools There are two filter houslngs located external to and above 
the glovebox 

There are miscellaneous cabinets and electronic equipment in Room 157. 

8779, Room 159 

Room 159 was a permitted storage area for RCRA waste (unit 779-90 42) This RCRA unit is 
closed 

8779, Room 160 

Room 160 was retrofitted in the early 1980s as a pyrochemical development faulity Operations 
that took place in this room included direct oxide reduction, molten salt extraaon, electro-refining 
salt scrub, and other high temperature studies wth plutonium and amenaum 

In 1985, there was a major stationary furnace breach in glovebox 865 which contaminated the 
enttre room with plutonium and americium Walls, floors, ceiling, and pipes were painted after 
decontaminabon of the room to fix any residual contaminatton 
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Glovebox 865’s lead lining is bolted in place There are two stationary furnaces in this glovebox 
Radioactive contamination exists on all internal surfaces of the glovebox The vacuum pump 
located underneath the glovebox has internal radioactive contamination 

Glovebox 867 is radioactively not contaminated (never used) The door to the man line is 
blanked off This box is labeled “out of service” Its lead lining is epoxied onto the glovebox 
extenor The glovebox has leaded glass windows over Plexiglas 

Glovebox 863’s (GB-863) lead lining is epoxied onto the lovebox extenor A chainveyor for 

this glovebox The glovebox contains miscellaneous tools and a furnace lid in the south end 

Glovebox 866’s (GB-866) lead lining is epoxied onto the glovebox extenor This glovebox has 
two wells intended for calorimeters The glovebox is connected to GB-863 by an intact rubber 
blank The glovebox ts not Contaminated 

Glovebox 857’s (GB-857) lead lining is epoxied onto the glovebox extenor GB-857 has an 
airlock The glovebox contains furnaces, tools, and hot plates GB-857 is setvtced by a vacuum 
pump which is likely to have internal radioactive contamination 

Glovebox 862 is a continuation of GB-863 GB-862’s lead lining is epoxied onto the glovebox 
extenor The connection between this box and glovebox 860 has radioactive contammatron on 
the external surface of the gasket separating the gloveboxes 

Glovebox 860 (GB-860) was used for storage of speaal nuclear matenal It IS water walled wtth 
lead epoxied onto the front of the box GB-860 contains a 32 position storage rack 

GB-859 was used for removing buttons and salts from cruables GB-859 has a lead lining which 
is epoxied onto the glovebox exterior There IS miscellaneous equipment in this glovebox which 
includes a dnll press This glovebox also has an airlock on the west end which is out of s e ~ c e  

Glovebox 864’s (GB-864) lead lining is epoxied onto the glovebox extenor GB-864 houses a 
large tilt-pour furnace which never went hot There is stdl a rubber blank (wtth metal baclang) 
sealing GB-864 from glovebox 862 There are no gloves on the gloveports of GB-864 

Glovebox 858 (GB-858) is not lead lined GB-858 was to be a controlled atmosphere glovebox 
used for drytng salts which were used in the pyrochemical operabons Adjacent to GB-858 are 
two drying ovens for pre-drying the salts 

There are cabinets on the south wall which did contain cans of salts (NaCI and KCI), as well as 
unused ceramic crucibles 

moving materials between boxes is attached to GB-863 E: here are two stationary furnaces in 

Glovebox 868 (GB-868) may be radioactively contaminated GB-868 is a conveyor line for 
transporting matenals between glovebox 872 and 862 

Room 160 also contains several control panels and other miscellaneous ltems Everything in 
Room 160 IS potentially contaminated with plutonium and amencium 

8779, Room 160A 

Room 160A was a vault that was full of SNM Room 160A is empty of all SNM 

B779, Room 163 

Room 163 is currently being used for storage of empty drums 
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8779, Other Rooms 

The other rooms within Building 779 are mainly office areas and shower facilities These rooms 
have a low potential for significant hazardshsk 

Building 729 

As described in Appendix A (Section 1 2 4), Building 729 services the ventilation requirements of 
a poaon of Building 779 Building 729 contains a control room, emergency diesel generator room 
and filter plenum room There IS also a filter plenum duct brtdge between Building 779 and 
Building 729 

Contamination within Building 729 is anticipated in the 4 stage glovebox exhaust plenum system 
and the two stage building exhaust system 

Building 782 

As described in Appendix A, (Section 1 2 8), Building 782 services the ventdaQon requirements of 
a portion of Building 779 

The main features of Building 782 are it's three exhaust plenums, (hood exhaust plenum, 
glovebox exhaust plenum and general building exhaust plenum), exhaust fans and a fire water 
colleaon tank (deluge tank) filled with rashi nngs As wtth Building 729, the plenum filters in 
Building 782 are expected to be radioactive a y contaminated 

Building 727, Emergency Generator Facility 

The Building 727 emergency diesel generator supplies backup electncal power to the Building 
782 ventilation system to ensure continued operation of the exhaust fans Building 727 systems 
exhibit no unique hazards or risk 

Other Cluster Buildings 

Building 780 
Building 780A 
Building 7806 
Building 783 
Building 784 
Building 785 
Building 786 
Building 787 

PainVStorage Faality 
Metal Stora e Facili 

Cooling Tower Pump House 
Cooling Tower 
Cooling Tower 
Cooling Tower West Chiller 
Cooling Tower East Chiller 

Gas Bottle 8 ?  torage acility 

These facilities do not exhibit unusual hazards or nsk No radioactwe contamination is expected 
to be found in any of these buildings 

3 2  DECOMMISSIONING OVERVIEW 

This section provides a general descnption of the sequenbal steps which wtll be followed to 
decommission roomdareas within the 779 Cluster The detailed technical approach to 
decommission an aredroom of the Cluster will be developed and approved in accordance with 
the IWCP process The IWCP contains detailed instructions for performing work on-site and 
contains specific controls and requtrements to ensure protection of the workers, public and 
environment The Engineenng PackagdlWCP Development sectton contains addittonal 
information on how an IWCP IS developed Figure 1-3, Decommissloning Document Hierarchy 
identifies the procedures and documents associated with the IWCP process Appendix C and 
Table 7 1 are used to relate the major hazards within a room to the work approach which wdl be 
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used in developing the IWCP Table 3-2, Technical Approach to the 779 Cluster D&D Project, 
summarizes the proposed technical approach for major elements, such as equipment and 
systems, for the project 
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c 
Glove Boxes 

Table 3-2 Technical Approach to the 119 Chster O&O Project 

I MAJOH D&U 
ELEMENTS 

Glove Boxes 

Equipment 

Waste 
(Proposed Approach) 

I Demolttion / Building 
Structure 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

Hydraulic shear/ cold cutting techniques (nibblers) 
Loose matenal removed/ stnp coating 
Utility isolation (ventilation last) 
Holdup charactenzation 
PERMACON/ in place soft-side containment 
Limtted size reduction 
LLW (macroencapsulation 
Annex B, A modifications 
Use of portable HEPAs 
Maintain negative ventilation until end of project 

0 

0 

Segregatelpackaged based on charactensttcs or process knowledge Drains wll 

0 

0 Decontamination (wpe method) OSHA 
0 Disposttion and size reduce 
0 Job Safety AnalysisMazard Analysis 
0 Identify worker safety requirements 
0 Contain beryllium contamination (shnnk wrap, containenzation) 

Nottfy disposal stte of the possible receipt of beryllium contaminated wastes 
0 Fix or decontaminated structure to facilitate demolition wtthout containment 
0 Decontaminate structures to meet release cntena These operations may remove 

surface matenal up to 1/8 inch Free release in accordance W#I Rocky flats 
release cntena 
If unable to meet free release cntena, ship waste to Nevada Test Slte as UW 

contamination uslng wet saw cuthng, and/or controlled breakup and removal 
Extenor Walls If unable to meet release cntena, fix contaminabon in place and use 
controlled selected demolmon prackes Rad Engineenng will prescnbe 
additional controls (tents, covers, etc ) as required 
Use of back hoe and caterpillar Wrth La Bounty sear or crusher for demolttion 
Use dust suppression as identrfied by air qualtty 
Outbuildings D&Dd in parallel with Building n9 D&D 

TIM? last ma,& element to remove WIII be the ventilatmn system 
Charactenzed/ flushed/ drained dunng removal 

be sampled and the matenal handled based on sample resutts 
Follow "zero" added beryllium standard for free release to the public 

0 

0 Develop Demolttion Plan 
lntenor Walls Selective demolmon of areas containing deep residual 

0 

0 

0 
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3.2.1 Objectives 

The Engineering approach is based on achieving the following objectives 

1 

2 

3 

4 

5 

39.2 

Ensure worker safety while completing the decommissioning activities In order to 
accomplish this objective, the use of engineenng controls is maximized as appropnate 
Another important consideration is minimization of radiological occupational exposure The 
application of A U R A  principals to each activity will be accomplished by having a 
dedicated Radiological Engineer as a part of the project team One of the pnmary 
responsibilities of the Radiological Engineer will be A U R A  job reviews 

Prevent the release of hazardous and/or radiological matenal to the environment The 
facility is expected to be fully decontammated or have remaining contaminatton fixed in 
place pnor to disrupting the pnmary building containment If the End State Cntena 
(Section 5 0) has not fully been satisfied additional engineenng controls will be put in 
place pnor to breaching the containment 

Maintain project costs and schedule within projections Costs are usually a fundon of 
planning and nsk projedon As discussed later (Reference 'Engineenng Walkdowns" 
paragraph), a project team will be used to plan the decommissioning efforts, thus 
minimizing unplanned actwities By using a team concept in the planning effort the 
potential risks will be better charactenzed Schedule flexibility w~ll be maintained by 
providing several options in planning the decommissioning tasks 

Minimize waste generation The decontaminatton process seledon pla an important 
part in minimizing secondary waste streams Scanficabon/scabbling is R e pnmary 
decontamination method to be used on concrete surfaces Metal surfaces wll be 
decontaminated using a vanety of techniques The surfaces wll be wped down with 
cleaning solution, sprayed with stnppable paint and potenttally deaned using abrasive 
blasting Other processes (such as microwave ablatton) may be used If required and 
funded 

Maximize the use of existing procedures and develop others as needed This will allow 
focusing project team members on the task at hand instead of creating new documents 

Decommissioning Engineering PackageAWCP Preparation 

The following paragraphs descnbe the steps and the integrated 'project team" approach which 
will be used to develop IWCPs which adequately address the scope of work to be performed 
and speufic administrative and engineenng controls which are required to be applied to specific 
decommissioning operations This approach is in compliance wth the Enhanced Work Planning 
philosophy 

Review Of Characterization Data And Historical Information 

Review of characterization information will be completed to identify/venfy the potential hazards 
within the work area so that the IWCP can be developed to ensure that the individuals assigned 
to work within an area are properly trained and protected Additional charactenzabon will be 
conducted as described in Section 4 0 (Facility Charactenzatton) and Appendix C 
(Characterization Survey and Work Summary Matnx) 
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Perform Engineering Walkdowns 

Engineenng walkdowns will be performed to evaluate and define the specific decommissioning 
techniques to be used and engineering controls required to minimize personnel exposure These 
walkdowns and tabletop work planning efforts will include participation from an integrated ‘project 
team” composed of 

- Radiological Engineenng - Radiological Operations 
- Construction ManagemenVCraft Foreman - Mechanical, Civil, Electrical and Instrument Engineenng - Waste Management - Building Operations - lndustnal Health and Safety 
- Craft - Enwronmental Compliance Personnel 
- Area Subject Matter Expert (as available) 

Engineering PaekageAWCP Development 

The engineenng package development and IWCP process have been combined to develop 
work instrudons for the 779 Cluster Decommissioning Pt-~ject 

Based on input from the project team, walkdowns, charactenzabon data and applicable building 
documents, an engineenng package will be developed for each work area The engineenng 
packages will contain detailed work instructrons for all the decommissioning acbwtm The 
packages include engineered radiahon controls, health & safety pracbces, and waste 
management requirements, in addibon to the decontaminabon, disassembly, and stze reducbon 
instructions Work instructions will be wntten such that they can be used directly as the IWCP 
lsometnc drawngs, piping and instrument drawings, and photographs wll be used as tools to 
supplement the work instructions The IWCP wll be reviewed and approved by cnttcal members 
of the project team and applicable support groups 

39.3 Standard Work Steps 

Provided below is a summary descnpbon and typical sequence of operattons which wll be 
employed dunng the decommissioning of work areadmoms within the 779 Cluster These 
actrvittes will be controlled and authonzed by a specific IWCP and may be modtfied, as 
appropnate, to address a specrfic condltron or hazard in a partrcular area or room. 

0 Addittonal radiological, industnal hygiene and safety charactenzabon Hntl be performed to 
prepare appropriate work authonzatton documents such as RWPs, A U R A  rewews and 
AHA This charactenzabon process will be an ongoing process throughout the 
decommissioning process to ensure the work area hazards are adequately addressed and 
proper personnel and environmental protectron is prowded 

Prior to starting any activities, all involved personnel will partiapate in a pre-evoluClon 
briefing to discuss the proposed work and to review the applicable safety requirements 

If asbestos containing matenals is disturbed as part of the scope of decommissioning 
activity, the area will be abated by a qualified contractor pnor to start of decommissioning 
work which could disturb the asbestos containing material The abatement acttwty will be 
carefully coordinated to minimize interference Mth other admes 

0 

0 
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Equipment and honzontal surfaces within a work aredroom will be vacuumed and/or 
wiped down Damp cloth and decontamination fluid and/or tack rags may be used This 
house cleaning will be performed to minimize personnel exposure to potentially 
contaminated dust during subsequent decommissioning activities This action would also 
remove any loose including asbestos, lead, beryllium and radioactive contamination 

Electrical power to componentskystems to be removed will be de-energized and locked 
out, tagged out, and disconnected Electncal system conduit which cannot be de- 
energized or is required for continued decommissioning operations will be clearly idenbfied 
Temporary power may be utilized and will be clearly identified and controlled 

Temporary ventilation will be used as necessary 

Piping systems and equipment will be drained, isolated and locked outitagged out pnor to 
any work on the systedequipment All collected liquids will be appropnately sampled 
and managed/dispositioned in accordance with site waste management procedures 
(Note Liquids will usually require sampling pnor to draining to determine compliance with 
Criticality Safety Operating Limits (CSOLs ) 

Interconnecting system piping, conduit, bracing and supports will be removed as 
necessary to remove equipment and components from the room 

Equipment within the work aredroom will be removed As a general rule equipment located 
at floor level will be removed first to allow better access to overhead areas Equipment 
removal may include the disassembly and decontaminabon of the equipment if is 
determined to be cost effective The decontamination efforts may be completed in place or 
the equipmentfglovebox may be moved to another area for decontamination and size 
reduction A variety of decontamination techniques may be used including, a simple wpe 
down, use of abrasive material such as scotch bnte, steel wool or sandpaper More 
aggressive methods discussed in Appendix B may be used If necessary All equipment 
and components to be unconditionally released will be surveyed in accordance w~th the 
RFETS Radiation Control Manual and associated implemenbng procedures pnor to 
release 

Gloveboxes, 6-Boxes and Hoods will be decommissioned using the following approach 

Equipment and components will be removed from the internal porhons of the contaminabon 
containment device (I e , glovebox) This will facilitate the decantaminatron of the surfaces 
likely to be contaminated 

0 

0 Internal surfaces will be wiped down using matenals such as tack rags and non-lonic 
cleaning solution Loose materials will be swept up and as required, a light abrasive 
material will be used such as Scotch Bnte More aggressive techniques may be used 
such as abrasive gnt blast or other methods discussed tn Appendix 6 

surface contamination dunng size reduction operations When appropnate, the stnppable 
coating may be applied and removed several times to reduce surface contamination 
levels This action will minimize the volume of TRU waste generated. 

the generation of mixed waste 

contamination control containment Depending on the layout of the room, the size of the 
component to be size reduced and contamination levels, a containment may be erected 

0 Based on radiological survey measurements a stnppable coatmg may be applied to fix 

0 Lead shielding affixed to external surfaces of the gloveboxes may be removed to minimize 

Prior to the size reduction of a glovebox, B-Box or hood rt will be enclosed in a 0 
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around the equipment in place or the equipment may be moved to a semi-permanent size 
reduction facility located within Building 779, but in another roodarea In any case the 
contarnination control containment will be equipped with HEPA ventilation to control the 
spread of contamination and minimize worker exposure dunng size reduction and waste 
packaging operations 

methods including nibblers, saws and other metal cutting techniques Size reduction will 
be performed as required to minimize waste volume and allow packaging in approved 
containers All waste matenal will be charactenzed and packaged in accordance with site 
Waste Management procedures as described in Sectton 8 0 

room surface will be radiologically decontaminated and abated for lead and/or PCBs in 
painted surfaces, as necessary The surfaces will be sampledlsurveyed to determine the 
need for further decontamination and to verify the effWveness of the decontamination 
process Room surfaces will typically be decontaminated by wpe down andor surface 
scanficatton methods such as scabbling or other similar technique discussed in Appendix 
8 

Working inside a containment workers will size reduce the component using a vanety of 

After all equipment and systems have been removed from the roodarea the exposed 

3.2.4 Sequence Of 779 Cluster Decommissioning 

The overall approach is to divide the 779 Cluster into workable sub-areas Planning and work 
documents will then be developed around the sub-areas 

The Building 779 Annex is the first sub-area to be worked The annex was chosen as the first 
sub-area because 

1 The annex was built as a stand alone structure 

2 

3 

The second sub-unit consists of the Building 779 rooms, hoods and gloveboxes which exhaust 
through the ventilation plenums in Building 729. These areas were chosen because they contain 
a substantral amount of the remaining radioactrve contammatron hazard In addaon, the rooms 
and support systems for this area can be isolated from the remaining building 

The third sub-area consists of the Building 779 rooms, hoods and loveboxes which exhaust 
through the ventilation plenums in Building 782 These moms and e exhaust plenum contain 
the remaining known contaminabon After the third sub-area is decontaminated, the nsk to human 
health and the environment is minimal 

The annex has ventrlatron and uttlities which can be decommissioned wrthout aff-ng the 
remaining building systems or structures 

Deactivation is scheduled for completron by the end of the 1997 fiscal year 

As the equipment and systems are cleared from each sub-area of the building, an addtbonal 
engineenng package will be developed to complete the removal of all remaining utrlities to the 
area This will include the ventilation systems and all electncal power wthin the area The sub- 
area will then be sealed off until demolition of the building containing the sub-area commences 
Once Building 779 is sealed off, workers will use engineenng packages for utility isolation, 
decontamination, and removal of the satellite buildings associated with the 779 Cluster The 
satellite buildings will then be ready for demolition 
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The final engineering packages will be demolition plans for the individual 779 Cluster These 
plans will detail the work steps and precautions required to accomplish the final dismantlement of 
the buildings in the Cluster Final demolition of the buildings are projected in the Attachment 1 
schedule 

4.0 FACILITY CHARACTERIZATION 

4.1 INTRODUCTION 

Characterization of a facility is the process of identi ing physical, chemical, biological and 

tank) or loose, (I e , radioactive matenal on a floor) The hazard may be potential, (I e , broken 
ladder) or immediate, (I e, a leaking pipe) which contains radioacttve matenal 

This section discusses the types and phases of charactenatton which have been and will be 
completed for the 779 Cluster There are five phases of faality charactenzatton which are being 
completed in the 779 Cluster as defined below 

4.1.1 Scoping characterization 

The Scoping Charactenzation phase is the process of gathenng existtng informatton about factlity 
hazards from existing sources The pnmary sources of this information are histoncal records, 
routine survey records, factlity walkdowns, and interviews with facili personnel and former 

phase This information is used as the basis for preliminary evaluations of proposed 
decommissioning activlties The Scoping Charactenzabon phase prov~des informatton for 
completion of the Reconnaissance Charactenzatton phase Speufically, this phase assists 
project personnel in determining the ambient of addittonal charactenzatton necessary to support 
the project 

The 779 Cluster's Scoping Charactenzation phase has been complete The documents which 
were reviewed in gathenng this informatton are contained in the prop3 files 

4.1 2 Reconnaissance Characterization 

radiological hazards are assmated with a facility % e hazard may be contained, (I e , actd in a 

factlity personnel No additional sampling or surveys are performed $ unng this charactenzatton 

The Reconnaissance Charactenzation phase establishes a defintbve baseline of informatton 
about the facility's hazards Dunng this phase, the Scoping Charactenzatton is used in 
conjunction with a review of the proposed decommissioning acbvtbes to determine tf the proposed 
activities are feasible and to identify the need for addibonal sampling and/or surveys If addittonal 
Charactenzation is needed to adequately define the quanbty and distnbubon of contaminants, 
addittonal sampling would be completed dunng the Reconnaissance Charactenzatton phase A 
RLCR is then produced The RLCR is a summary of all the known charactenzatton information 
which was obtained for the facilities being investigated 

The draft 779 Cluster's RLCR has been completed and is being reviewed by project personnel 
The Characterization Survey and Hazard Summary Matnx, Appendix C, has been produced 
through the evaluabon of the scoping and reconnaissance charactenatton informaton and the 
activlties that will be performed during decommissioning The Charactenzation Survey and 
Hazard Summary Matrix summanzes the hazards that are known to be present or expected to be 
present in the indicated work area The 779 Cluster RLCR and Appendix C informatton are used 
(1) to complete the preliminary hazard analysis, (2) to support the preparabon of detailed 
decommissioning work packages, (3) to estimate the type and amount of waste which IS 
expected to be generated dunng the decommissioning, and (4) to support project plan 
considerations of dose assessments for A U R A  analyses 
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4 1.3 In-Process Characterization 

In addition to the Reconnaissance Charactenzation, additional radiological, chemical, and safety 
surveys will be completed, as necessary, to prepare appropriate work authorization documents 
such as, RWPs and AHAs These surveys are typically completed shortly before the work is 
initiated to ensure conditions have not changed since the work planning stage As work 
processes and hazards are removed, further charactenzabon is completed to venfy the 
effectiveness of the decommissioning work efforts These sampling and survey activities are 
called In-Process Charactenzation 

There are three aspects of the data life cycle that apply to the charactenzation process Planning, 
Implementation, and Assessment To produce a usable document (I e ,  Reconnaissance Level 
Characterization Report) each of the three aspects must be applied in sequence 

The planning process uses the data quality objectives (DQOs) to determine data needs, quality 
and survey design The DOP is the initial planning phase for charactenzation activities 

The second phase of the charactenzation process is implementation This phase includes the 
assessment of historical documentabon concerning the operahons of the facilities and any 
associated chemical or radiological inventory Additionally, a physical survey is accomplished 
using the design as outlined dunng the planning phase 

4.1.4 Final Decommissioning Survey 

The Final Decommissioning Survey is conducted pnor to demolihon in order to demonstrate that 
the radiological and industnal contaminants within the faality have been reduced to levels that 
comply with the established release critena The Final Decommissioning Survey Report will be 
included as part of the project's administrative record and turned over to the Contractor's 
Enwonmental Remediatton Department for final stte remediabon 

4.1.5 ConfirmatoryNerification Survey 

This survey is performed by an independent party and is conducted to venfy that the facility, 
and/or material removed meets established release cntena The independent party performs a 
review of the Final Decommissioning Survey methodology and survey data Typically a 
confirmatory survey of one to 10 percent of the area is performed The independent and project 
confirmatoryhenfication surveys are hen compared to project data for consistency 
Discrepancies are identified, evaluated and resolved. 

4.2 779 CLUSTER CHARACTERIZATION 

The quantity and quality of the data presently reviewed has been used to plan the 
decommissioning activibes and prowde for protectton for the decommissioning work force The 
following decisiondobservations were made from the Reconnaissance Charactenzation data 

1 There are no areas within the 779 Cluster which have signlficant amounts of unidenttfied, 
uncontrolled, unmarked radioame contamnabon There are some areas which are clearly 
identified as contamination areas that are not in &Boxes or gloveboxes. There are no 
accessible areas which have radiation levels above 1 mrem Room 160 in Building 779 is 
the only room known to have significant amounts of fixed radioactwe contamination on 
painted surfaces (Note: Due to the nature of adwties performed in the faalittes, painted 
surfaces throughout the facilities will be evaluated for contaminabon ) As equipment is 
removed from the 779 Cluster exposing painted surfaces, a thorough sampling and 
analysis for loose and fixed radiation contamination will be completed Current planning IS 
to remove paint from all rooms where signlficant quantities of radioactive material were 
used 
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2 

3 

4 

5 

6 

7 

a 

Excess and hazardous chemicals have been identified or removed from the 779 Cluster 
during the deactivation process Because the chemicals have been identified for removal 
dunng deactivation and there are no known areas which have a buildup of chemical 
residue, no special chemical charactenzabon is anticipated Should a chemical be found 
dunng the decommissioning process, the chemical will be handled in accordance with 
existing chemical identdication and handling procedures 

The specific quantity and distnbution of asbestos containing matenal known, has been 
evaluated and have been performed The inspections have revealed that by an 
accredited asbestos inspector and documented in an Asbestos Investigation Report 
There is asbestos in some insulatton matenal, ceilin tiles, floor tiles, masttc and wall board 

disturbance The other areas which have a 

would disturb the potenbal asbestos containing matenal 

Date from industnal hygiene sampling of similar faalities indicates that the majonty of 
painted surfaces contain lead For this reason, the 779 Cluster decommissioning planning 
process includes evaluatton of painted surfaces for lead The amount of lead in the 
painted surfaces will be analyzed, using TCLP as necessary to ensure proper disposal 
of this waste to support the decommissioning effort 

The first decommissroning effort in each area wdl be to wpe down and thoroughly clean all 
surfaces This effort will remove any dust which may contain asbestos, lead, or beryllium 

Beryllium metal was removed from the 779 Cluster dunng the deactivation process But, 
because beryllium was machined in some areas of the faallty, the first decommissloning 
effort in each area will be to wpe down and thoroughly dean all surfaces This effort is to 
remove any dust which may contain lead or beryllium A more thorough sampling and 
analysis wdl be completed pnor to work in areas previously identtfied as a beryllium work 
area 

taping compound Much of the insulation matenal PI as been wrapped in place to prevent 

condition Further sampling and asbestos a I? atement will precede any activity which 
tential for containing asbestos are in good 

The 779 Cluster fluorescent lights and fluorescent light ballast wdl be removed and 
disposed in accordance with appropnate RFETS procedures 

The following contaminants of concern have in&ally been identtfied based on an analysis 
of the proposed work, faality history, walkdowns, and process knowledp If other 
contaminants am identified dunng the course of decommissloning, or addttional infonaQon 
becomes available, these contaminants wll be included, as appropnate, in future 
charactenmon efforts 

Contaminant 
Plutonium 

Amenaum - 
Uranium - 
Lead - 
Asbestos - 
Be hum 
PC s - I!! - 

Location 
lntenor of gloveboxes and ventilation systems, isolated locattons on building 
surfaces 
lntenor of gloveboxes and venblabon systems, isolated locations on building 
surfaces 
lntenor of gloveboxes and ventilation systems, isdated locations on building 
surfaces 
Painted surfaces and shielding 
Thermal system piping insulation, tile, adhesive 
Building and equipment surfaces 
Electncal light ballasts, oils, paint, tar, adhesives (high temperature areas) 
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The 779 Cluster Decommissioning Project Specific Health and Safety Plan contains information on how 
the above information will be implemented as the decommissioning effort is completed 

4.3 R A DI 0 LOG IC A L CHARACTER IZ ATlON 

The radiological charactenzation of the facility and equipment will make use of existing operational 
radiation protection surveys, supplemented by additional surveys and sample, to determine the 
presence and/or level of radioactive contamination The radiological monitonng of radiation exposure 
levels, contamination, and airborne radioactivity will comply with requirements of 10 CFR 835, RFETS 
Radiological Control Manual and implementing procedures The characterization surveys will be 
performed by trained and qualified personnel using instruments that are properly calibrated and 
routinely tested for operability Samples of potentially contaminated liquids, painted surfaces, and 
sediment will be collected and analyzed by qualified individuals using appropriate equipment and 
approved procedures The results of radiological surveys will typically be documented on a map The 
documentation will contain sufficient detail to permit idenbfication of onginal survey and sampling 
locabons 

Using the facility operational and radiological history, biased sampling locabons will be selected to 
quantify radioactivity based on suspected, or known, contamination at a given location Examples 
include horizontal surfaces such as the tops of gloveboxes and piping in overhead areas Unbiased 
locations of unaffected areas will be selected at random Examples of these areas include office areas 
and areas where radioactivity is not expected (see Appendix C for room specific information) 

4 4 ASBESTOS CHARACTERIZATION 

The objective of the asbestos material characterization is to determine the , quanttty and location of 
asbestos containing building material (ACBM) The characterization of the v 9 Cluster was conducted 
in several phases These phases correspond to the work areas identlfied by the project schedule 
(Reference Attachment 1) Any additional asbestos charactenzafion that may need to be addressed in 
the work areas will be performed prior to the disruption or removal of suspect materials (see Appendix 
C for room specific information) 

Asbestos material charactenzabon includes a review of documents detailing faulity history, faulity 
construction drawings, facility walkdowns, sample collection and analysis, and evaluatton and 
documentation of results, and conclusions The asbestos charactenzabon survey was designed and 
managed by a qualified individual in accordance with the requirements of 29 CFR 1926 1101 Samples 
were collected at locations idenfified dunng the review of facility drawings and walkdowns Surveys 
were performed by trained individuals who follow wntten procedures All sam les were tracked from 

was recorded in an orderly and verifiable manner and are reviewed by a qualified Building Inspector for 
accuracy and consistency A report has been prepared summanzing laboratory results including 
sample location, sample descnption, asbestos type and percent, non-asbestos fiber types, matnx 
types and sample color 

4.5 BERYLLIUM CHARACTERIZATION 

sample collection, transport, and analysis All samples are analyzed at a ce R led laboratory Data 

Work areas and equipment where beryllium is known or suspected of bein present will be surveyed 

analyzed from various equipment and surfaces within the facility Sampling and analysts will be 
conducted by trained individuals in accordance with the RFETS Beryllium Control Program (see 
Appendix C for room specific information) 

pnor to disruption or removal of such items or surfaces Beryllium smears wi 3 I be collected and 
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4.6 LEAD CHARACTERIZATION 

Lead shielding and lead-based paint are known to be present in the facility The general approach will 
be to assume that all painted surfaces are lead-beanng unless proven otherwise This approach will 
minimize characterization costs and ensure worker protection Selected lead sampling will be conducted 
by collecting media samples for analysis through the use of portable lead detection equipment The 
sampling and analysis will be conducted by trained individuals using site approved procedures 

4.7 POLYCHLORINATED BIPHENYLS 

Based on the review of the 779 Cluster records there is no reason to believe that PCBs have been 
spilled in any of the facilities PCBs are suspect in electncal Iighbng ballasts, oils, and to a lesser 
degree in paints, adhesives and roofing tars Representative sampling wll be performed to determine 
If PCBs are present tn these materials and to ensure appropnate waste management and safety of the 
workers Sampling will be conducted by trained personnel following standard industry practtces 

4.8 DOCUMENTATION 

Dunng charactenzabon activities, direct, indirect, and media samples wll be obtained, measured, 
and analyzed for radiological and hazardous matenal contaminants The results will be used to 
determine the extent and magnitude of the contaminants and smes as the basis for esbmabng 
waste quanttties for decontamination options Sample collectton, analysis, and the associated 
documentation will follow standard procedures and meet the recommendabons and requirements of 
applicable regulatory agencies A chain of custody sample tracktng form wll be used for each 
sample collected to account for the sample from collectton to the point of analysls Radiatton 
protection for the sampling event and the sampling team mll be addressed under a Radiological 
Work Permit Additional personal protective equipment for the sampling acttvtty will be as specified 
by lndustnal Hygiene in the AHA 

Records will be maintained as part of the project files in accordance wth the cntena established 
through RFETS records management, quality assurance and the conduct of en$ineenng manual in 
accordance with CERCIA Appropriate project documents are sent to the Admintstrabve Record 

5.0 BUILDING CLEANUP CRITERIA 

One of the objectives for this project is to reduce the hazards Whin the 779 Cluster to acceptable 
levels The purpose of this section is to idehtify the deanup cntena (acceptable level) which will 
be used to release the n9 Cluster for demolibon Based on the 779 Cluster's charactenzabon 
informatton, the predominate hazards to be removed from the faulibes are 

Radioactive Contamination 

The release levels for radioactive contamination are discussed below Note that of all the 
radioactive contaminates known to have been introduced into the 779 Cluster, the radioactive 
contaminant wtth the lowest release level IS plutonium 

Asbestos 

Asbestos containing material will be removed from the faalibes pnor to demoltbon 

Beryllium 

Beryllium metal has been removed from the 779 Cluster dunng the deacbvation efforts There are 
no environmental laws which have an identified beryllium surface contaminatton limtt The release 
cntena and survey methods will conform to the approved RFETS poliaes and procedures 
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Building surfaces and equipment suspected as being contaminated with beryllium will be 
surveyed to assess the level of any beryllium contamination The RFETS beryllium 
housecleaning surface contarnination limit is 25 micrograms (p ) per square foot (ft2) In any case, 

labeled and having DOE approval 

Lead 

no beryllium contaminated material will be released from RF E+ S without being prgperly packaged, 

Lead will be segregated from other materials and disposltioned appropnately Lead contained in 
matenal which could be returned to a landfill (I e , painted building surfaces) will be checked for 
leachability through EPA approved procedures or computer modeling, as agreed to by the lead 
regulatory agency 

PCBs 

The 779 Cluster's building surfaces will be free of PCB contamination The limit for release of 
PCB contained matenal is 50 part per million (ppm) 

5.1 RAD1 0 LOGICAL 

The purpose of this section is to provide the radiological contamination deanup cntena for the 779 
Cluster buildings Section 4 0, Facility Charactemation, Ap ndix C, Charactemation Survey 
and Work Summary Matnx, and the Reconnaissance Level ee haractenzabon Report for this 
project, identify the contaminants which are expected to be present at the start of the 
decontamination The charactenzatton informabon is used to ensure Workers are protected from 
the hazards in the work area, contaminatton is contained to protect the enwrons, and the waste 
generated is properly and safely handled, packaged, labeled and moved 

In accordance with the RFCA, residual radiological contaminabon levels present on 779 Cluster 
building surfaces, equipment and demolibon matenals wll be reduced to a level that wll not cause 
the maximally exposed member of the public to receive, through all potential pathwa 
effective dose equivalent (EDE) of 15 mrem above background in an angle year. Gg 
approved, (the RFETS Buildin Radiation Cleanup Standard (BRCSY is currently being 

radioactive matenal allowed to remain on building surfaces, equipment and matenals that wll not 
result in exceeding the 15 mrem/year limit The speufic surface contaminabon levels for 
removable and total surface acbwty mll be determined using an appropnate dose model such as 
RESRAD or RESRAD-Build Unbl the BRCS is ap roved, the radm ical contaminatmn limits 

Appendix l), and DOE Order 5400 5, Radiation Protechon of the Public and the Envlronment 
(Figure IV-1) will be used Table 5-1, taken from the RFETS Radldogical Control Manual, IS the 
most comprehensive table and includes all of the applicable RFETS radiological limlts In addmon 
to uttlizing the applicable limits, and following RFETS radiatton protectton implementing 
procedures, ALARA pnnciples will be adhered to in order to minimue radiation exposure to the 
workers, public and environment 

Note that the cleanup standard applies to that portion of the building which is left standing or that 
portion which will be placed in an area which could cause exposure to the general public 
Equipment and building structures which are removed and packaged as radioacbve waste and 
sent off site for long-term storage and disposal, do not enter into the RFCA cleanup requirements 
If it becomes necessary to remove a portion of the building structure before the final survey can 
be accomplished. appropriate engineering controls will be put in place to minimlte the potenbal for 
a radioactive release to the environment These actions may include use of fixatwe or building an 
enclosure around the area to be removed 

developed by the EPA, CDPH t! , DOE) the BRCS will delineate the maxlmum levels of residual 

from the RFETS Radiological Control Manual, the R ealth and Safety 9 Ian (1 -P73-HSP-1810, 
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The Final Decommissioning Survey will be conducted prior to the demolition of the outer building’s 
structure The sampling frequency, survey techniques, and related methodologies as descnbed 
in the following decommissioning documents will be used as a guide to develop and implement 
this final survey 

e Nuclear Regulatory Commission’s Draft NUREWCR 5849, Manual for Conducttng 

Draft MARSSIM, Multi-Agency Radiological Survey and Site lnvestigatron Manual 

Radiological Surveys in Support of License Termination (Draft) 

e 

Four classifications of areas will be used based on charactenzation surveys and building process 
information These classifications are defined as follows 

e Qass 1 ImDacted (Affected) Areas are areas that have potenttal contaminabon (based on 
building operating history) or known contamination (based on past or preliminary 
characterization survey data) This would normally include areas where radioactwe 
materials were used and stored, and where records indicate spills or other unusual 
Occurrences could have resulted in the spread of contamination The sunmy frequency 
will be a minimum of one fixed survey measurement and one removable survey 
measurement per square meter In addition, a scan survey for alpha and beta of 100% of 
the applicable surface areas, including fixed equipment, is required 

contamination or known contamination, but are not expected to exceed the applicable 
contamination limits The survey frequency will be a minimum of one fixed suwey 
measurement and one removable survey measurement at intervals as determined utrlizing 
MARSSIM statistical calculations In addition, a scan survey for alpha and beta of 10 to 
100% of the applicable surface areas, including fixed equipment, wll be performed as 
directed by Radiological Engineering personnel 

Class 3 ImDacted (Una ffected) Areas are all areas not classified as Class 1 or Class 2 
Impacted or Non-Impacted These areas are not expected to contain residual 
contamination above the applicable limits, based on knowledge of building history and 
previous survey information However, insufficient documentabon is present to exclude 
the area from survey requirements The survey frequency wll be a minimum of one fixed 
survey measurement and one removable survey measurement per 50 uare meters or 
30 points, whichever is greater. In additton, a scan survey for alpha an 7 beta of 10% of 
the applicable surface areas, including fixed equipment, IS required 

These areas are areas where there is no reasonable potenbal for residual contaminabon, 
based on knowledge of building history and/or previous survey information Sufficient 
information is present to be assured that no residual contaminabon is present above the 
applicable contamination limits 

Class 2 ImDacted (Affected) A reas are areas that have or had a potenbal for radioactrve 

e 

e flon-ImDacted Areas are all areas not classlfied as Class 1, Class 2, or Class 3 Impacted 

5.2 EQUIPMENT UNCONDITIONAL RADIOLOGICAL RELEASE CRITERIA 

The unrestncted release of equipment to be removed from the srte will comply wth the RFETS 
Radiological Control Manual, the Health and Safety Plan (1-P73-HSP-1810, Appendix l) ,  and 
DOE Order 5400 5, Radiation Protection of the Public and the Enwonment (Figure IV-1) and 
applicable radiation protection implementing procedures If 10 CFR Part 834 is approved, all 
applicable practices and procedures will be reviewed and modified accordingly to ensure 
compliance Table 5-1, taken from the RFETS Radiological Control Manual indudes all of the 
applicable RFETS radiological limits for the release of matenals and equipment 
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Table 5- 1 Summarv of Contamination Values'. In DPIbUlOOc~ 
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other than alpha 
ermssion or 

1 ,ooo SpOntaneouC 
fisstm) except 
Sr-90 and otkn 
noted above 5 
Lcludcs mixed 

conwing 9-90 
mton products 

500 20 

I .OOo 200 

5.000 1 ,OOo 

100 

1 ,000 

5,000 

500 

5,000 

Tnuum organic 
compounds 
surfaces 

HT HTOand 
metal vltlde 

aCrOSOk6 

contanutxucd by 10,ooo IO.000 10,Ooo 1 10,000 10,Ooo 1 o.Oo0 

Notes 

1 The values m #IS Table apply to radioacbveccntamKlaMn~an. butndhcocporatedhloIhe~dgrecm@mhaM 
ltem Where surface contamnatian by bath alpha- and be- nudides exW. (he lkr&s&abbhedforU~ dpha- 
and beta-gamma-ermmng nuckdes apply mdecmdenlty 

As used in this Table. dpm (Qsmtegn~ons permmutes) means- rateofemssknbyradaedive~ asdetenined by 
correcbng the counts permute observed by an appropnab deteckwforbm%gmmd, m, and geanetriC $dors 
assoaated with the lnsbvnentabon 

The levels- avenged over one square meter pFovlded the maftrrmm purface advityin any amaof 100 C# IS less than 
three brnes the value speafied For purposes of awagng. any square meterdsu$cesbeg be rxrwdmd lo be above Um 
achwty gutao G if 

(1) 

2 

3 

F r17 measurements of a representatwe numbern of secbans itisdeitmwWthet 1/17 M z  0, where. SiSthewlOO 
cm2 determined from measurement of section I 

or 

(2) it Jetermtned that the sum of the acbvlty of all solated spotsorparbdes in any 100 ~areaexceeds3G 

The m n r  of removable mdmacbve matenal per 100 arp of surface a m a a  be detemned by swipina the amawlth cby 
filter or soh aowtxnt paper. applyrng moderate presswe. and !hen assesstng (he ammt d casioaeyve matsrlalonthempe 
with an appropnate instnuTlent of known effiaency (Note - The us8 of dry materiel may nd be appopbW for tritkm) 

4 
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When removable contaminabon on oQects of surface area less than 100 an2 s detemuned, the per urntam sbmkj be 
based on me actual area and the enbre surface &&j be wtped Except for transuraws, F&-Z28%7, Th-228, Th-230. Pa- 
231 and alpha emitters it is not necessary to use swping technques to measure r8movaM8 cmtammaban levels n erect scan 
surveys indicate that the total r w d w l  contamnabon levels are wthn the lrnnts for removable contamnabon 

This catecory of radionuclides indudes mxed fisslon products including the Sr-90 whch IS present in them It does not apply to 
Sr 90 whzn has been Separated from the other fission products or mxtures where the Sr-90 has been ennched 

The contamination limts for both Removable and Total (Fixed + Removable) for Tnbum related contamvlabon 1s [Resenred] in 
10 CFR 835 appendix D Surface radloacbwty Values 

These values are for detecbon limts of instrumentabon used for personnel rnorutorms in axodmce with Arbde 221 2 The 
release or pxsonnel IS in accordance wrth M e  221 3 
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5.3 BERYLLIUM RELEASE CRITERIA 

The beryllium release critena and survey methods will conform with current RFETS policies and 
procedures Building surfaces and equipment suspected of being contaminated with beryllium will 
be surveyed to assess the level of contamination The surface contamination housekeeping limit 
for beryllium is 25 mg/ft2 Current RFETS practice for protecting personnel from beryllium is to 
uttlize the A U R A  principle This includes the use of engineenng controls to minimize exposure, 
medical screening of personnel, and the reduction of limits and the proposed establishment of 
lower action levels The limit for beryllium is currently being reviewed and a lower action level is 
being considered The airborne limit for beryllium has been reduced from 2 ps/m2 to 0.5 ms /H  
Workers will be trained in beryllium awareness and all sampling for beryllium will be performed by 
qualified personnel 

5.4 ASBESTOS CONTAINING MATERIALS (ACM) CLEANUP STANDARDS 

Pnor to and during the course of the decommissioning project a comprehensive assessment and 
abatement program will be implemented in accordance with the OSHA Standard 1926 1 101 , 
Colorado Reg 8 and the site specific Heath and Safety Practtces Manual Characterization, 
samplinghrvey, abatement will be performed by qualified personnel per the requirements of 
OSHA and EPA The clearance standard or maximum allowable asbestos level (MAAL) for areas 
after abatement has been performed will be as follows 

0 0 01 fiberdm2 utilizing the phase contrast microscope means of analyttcal technique 

In order to release an area after asbestos removal has been performed, or visual 0 

inspection will be conducted for the presence of dust The dust will be analyzed for 
asbestos 

5.5 POLYCHLORINATED BIPHENYLS (PCBs) 

The limit for release of (solid matertal) PCB containing PCBs is 50 ppm 

6.0 AUTHORIZATION BASIS TRANSITIONS 

An Authorization Basis (AB) is the document or collection of documents recognued by the DOE 
as the contractual vehide used to manage the nsk assoclated wltfi o ratmg a nuclear faal and 

Anderson Amendment Act 
its associated support facilittes The AB also provides a framework p" or compliance with the v nce 

For the 779 Cluster, the AB for day-to-day operations is an approved SAR which was 
developed in 1987 under the DOE Albuquerque Field Office guidance and implementatton of DOE 
Order 5480 5 The SAR consists of documentation which descnbes the facility and operations 
which will be conducted within the facility The SAR also analyzes the nsks associated with 
conducting these operations and sets bounds in which the factlity operattons must be performed 
If the conditions within the facility fall outside the operational bounds identtfied in the SAR, 
corrective actions must be taken to maintain risk within an acceptable level or a facility shutdown 
process is implemented 

Because the decommissioning activities were not identified in the SAR Accidents assoclated mth 
completing decommissioning activities were not analyzed for impact on the capability of the 
facility to manage the nsk during and after the postulated acadent scenartos The authorization 
basis will be upgraded and maintained through the use of SAR page, chan s and development 

administrative infrastructure documents which are used to control and manage work at RF S will 
continue to be used 

ET 
of Justification for Continued Operation (JCO) documents The other RF ET S engineenn and 
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7.0 HEALTH AND SAFETY 

7.1 INTRODUCTION 

7.1.1 Scope 

The purpose of this sectton is to descrtbe the controls and monitonng programs to be ublized 
dunng the decommissioning of the 779 Cluster to ensure protectton of the decommissioning 
employees, surrounding workers, the public and environment from potential and real hazards 
durrng the decommissioning process This program will be implemented uttlizing federal OSHA 
standards and site specific plans and procedures 

7.1.2 Policy 

It is the RFETS policy to ensure all employees are afforded a safe work environment while 
performing decommissioning acWittes on Building 779 and support faciltbes Decommissioning 
operatrons will adhere to all federal, state, local and city regulabons and ordinances as applicable 
(see ARARs in Section 9), to protect human health and the enwronment 

7.1.3 Objectives 

The major objecttves of the health and safety controls and monitonng for the 779 Cluster 
Decommissioning Project are to 

. 

0 Protect the decommissioning employees, surrounding workers, the public and environment 

Ensure compliance with the integrated safety management pnnclples 

Ensure appropnate safety management and quallty is administered throughout the 

Develop and maintain a high level of health and safety awareness that is practiced by all 

Meet the goal of zero lost time accidents for the enbre decommissioning process of Building 

Foster excellent safety communications between all site work groups that are affected by 

Train project personnel so they are capable of complebng assigned tasks safely and in 

from potential and real hazards during the decommissloning process 

0 

0 

decommissioning process 

levels of management, supervision and employees 

779 and support faalibes 

the decommissioning of Building 779 and its support faalibes to ensure the intent and 
goals of RFCA are met 

compliance with the applicable environmental and safety regulabons 

0 

0 

0 

0 

7.1.4 Technical Resources and Approach 

Decommissioning will utilize the site specific Health and Safety Practices Manual as the worlong 
level document to govern health and safety of the workers dunng the decommissioning process 
A project-specific safety plan will supplement the site Health and Safety Practices Manual to 
focus on the specific safety concerns (chemical, radiological, industnal and hazardous) in the 779 
Cluster which ewst or are created during the decommissioning process 
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Other safety documents may be developed as necessary to support new or changing 
environments, during the decommissioning process They will be incorporated into the 
appropriate plans andor work instructions as conditions require their use Additionally the 
appropriate OSHA standards (29 CFR 191 0 and 1926) will be utilized and referenced as 
necessary to safely conduct decommissioning work activities in Building 779 and support 
faalibes 

7.1.5 Activity Hazard Analysis 

As discussed in Section 4 0 (Facility Characterization) several types of hazards have been 
identified in the 779 Cluster that will be evaluated to ensure the appropnate controls will be 
included IP the work instruction (IWCP) These hazards are idenbfied in the Appendix C matnx 

Based on these hazards, the work supervision craft and industnal hygiene personnel will perform 
an AHA for the work tasks which have the potential to injure or damage personnel, property or the 
environment This AHA will identify things such as potenbal hazards, training requirements, 
protective control measures and special equipment needed for spectfic job steps The AHA will 
be implemented utilizing the RFETS Health and Safety Practices Manual, W o n  2 11, Job 
Safety Analysis An overview of the project’s potential hazards are presented on Table 7-1 per 
HSP 24 01, Construction Health and Safety Requirements A more task specrfic analyses is 
covered in the AHA In addition to the AHA other enhanced work planning elements wdl be used 
throughout the project (see Section 3 2 2) 

7.2 INDUSTRIAL SAFETY 

7.2.1 Applications 

Day-to-da y industrial activities will be governed by OSHA Standard 1926 (Occupattonal Safety 
and Health Standards for the Construction Industry), RFETS Health and Safety Pramces Manual 
and other contractor and project-specific safety documents, as applicable The OSHA standard 
191 0 (Occupational Safety and Health Standards for General Industry) will be utilized when 
OSHA 1926 does not cover or address a specific health and safety topic Areas to be 
addressed and implemented by utilizing the RFETS Health and Safety Pract~ces Manual include, 
but are not limited to 

e 

e 
e 

e 

e 
e 
e 
e 

0 

e 

0 

e 
e 

0 

0 

e 

0 

0 

e 
0 

0 

First Aid and Medical Attention 
Fire Protection and prevenbon 
Housekeeping/Egress 
Personnel Protective Equipment (PPE) 
Employee Emergency Aaon Plans 
Noise Exposure 
Foot Protection 
Hearing Protectron 
Head Protection 
Eye and Face Protedon 
Safety Belts, Lanyards, Safety Nets and Lifelines 
Proper Tool and Machine Guarding 
Fali Protection 
Basic Electrical Safety 
Lockout and Tagout 
Scaffolding Usage 
Demolition 
Welding/Cutting Operations 
Ladder Safety 
Basic Respiratory Protection 
Confined Space Entry 
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e ExcavationlTrenching 
e Ergonomic Concerns 
e Bloodborne Pathogens 

Individuals ail1 be trained for specific job task@) A project specific training matnx will be used to 
identify training requirements for project personnel 

7.3 TOXIC/HAZARDOUS MATERIALS AND CHEMICAL SAFETY 

7.3.1 Applications 

Worker Safety and Hazardous matenals and chemical hazards management are governed b the 
state and federal regulations and the site specific Health and Safety Practtces Manual. An AhA 
will be completed before handling, stonng, transfemng or disposing of these items The AHA will 
identtfy job specific training requirements The contractor's training matnx must be structured to 
ensure workers are trained according to their spectfic work task If workers are working wtth a 
specific hazard, job specific training will be provided (I e , asbestos awareness) The PM is 
responsible to ensure individuals involved with the project are properly trained The PM 
generally delegates this task to the job supervisor The training requirements are revtewed at the 
pre-evolution briefings 

Examples of work tasks which would require training venficatton or addittonal training are 

Asbestos abatement 
Lead movement and handling 
Beryllium protection and clean-up 
Toxic chemical control 
Plutonium movement and handling 
Toxic chemical handling and transfers PCB management 
Hazardous matenals storage and transfer 
RCRA closure 

Additronaily before handling any of these matenals personnel wtll be trained in the use of the 
appropriate personnel protective equipment 

7.4 RADIOLOGICAL SAFETY 

7.4.1 Applications 

Radiological work activities are required to comply wtth 10 CFR 835 - Occupatmal Radiation 
Protection, the DOE Radiological Controls Manual, the RFETS Radiological Controls Manual slte 

include 
RCM) and the RFETS Health and Safety Practices Manual Areas of focus in radiological sa I ety 

e 

e 

e 
e 

e 

e 
e 

e 

e 

e 

e 

e 

Applications of A U R A  practices and pnnciples 
Radiological engineering work controls 
Construction and Restoration Projects 
Controlling the spread of contamination 
Decontaminatton techniques 
Ventilation usage and controls 
Radioactive matenal handling, storage and control 
External and internal exposure controls 
Respiratory protection usage 
Radiological worker training 
Radiological worker training for special applications 
Radiological performance indicator goals and standards 
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0 Personnel contaminatton control 

All personnel working in radiologically controlled work areas will be trained in the ap ropnate 
procedures for proper monitonng, correct work techniques and the proper usage af 1 PE while 
worlan in these areas In some cases a hazardous matenal or chemical environment might be 
locate B in a radiologically controlled area If this occurs, the most protecttve PPE will be ublized for 
personnel protection 

7.5 HEALTH AND SAFETY PROGRAM ELEMENTS 

7.5.1 Applications 

In preparabon for the decommissioning of Building 779 and support faalittes, key elements of the 
Health and Safety Program wll be in place pnor to starting the decommissioning efforts Some of 
the key elements (of the safety program) are 

0 General safety training for all workers involved in physical decommissioning work 

Specific safety training for workers and supervisors depending on the job task and 

Supervisory safely task assignments cntena 
The development of safety communicabon vehicles ({.e,, safety toolbox meebngs, bulletin 

Establish employee stop work authonty process 
Establish process for all employees to correct safety and health hazards 

acttvibes 

hazards involved 

board informatton, safety newsletter), etc 

0 

0 

0 

0 Designabons of competent persons 
0 

0 

7.6 EMERGENCYIINJURY MANAGEMENT 

7.6.1 Applications 

The decommissioning process for Building 779 and support faul&es mll ublue the stte Health and 
Safe Pract~ces Manual for illness and injury mporttng The Procedure HSP - 3.03 covers 
specl r IC elements such as 
0 Reporting requirements for injunes or illnesses of personnel 

Reporttng requirements for vehlde injunesldamage 
Reporbng requirements for property damage 

0 OSHA 200 form requirements 
0 Classtficabon of accldents 

0 Invesvgatmn requirements 
0 

If a radiological incident report is required in the event of an occupat~onal injury in a radid ically 

3 02, Radiological Defiuency Report. 

7.7 PRELIMINARY HAZARD ANALYSIS (PHA) 

Table 7-1, Preliminary Hazard Analysis (PHA) overview for 779 Cluster's Decommissioning and 
Dismantlement, was developed to aid in the planning of the 779 Cluster decommissionin The 

prevenbve measures which should be taken to minimize the nsks in completing the actiwty 
identified Addibonal hazard idenbfication and preventivelmittgattve features have been evaluated 
in the 779 Cluster 610 

0 

Follow up actions for ~njuneshllnesses 

controlled area, It wll be processed in conjuncbon wth the safety reporbng forms uttlizing % SP - 

PHA idenbfies the major tasks, the associated hazards, the hazard's probable cause an 8 the 
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Table 7-1 Preliminary Hazard Anal sis (PHA) Overview For 779 Cluster’s 
Decommissioning And J ismantlement 

PLANNING PHASE 

MAJOR WORK I TASK 
~ ~ ~~ ~~ 

Perform building 
walkdowns to dentdy 
Integrated Work Control I Package (IWCP) work 
steps 

I 
Move off ice equpment 
and furnlture to prepare 
for D&D actrvlttes 

Perform hazard anatysts 
charactenzatlon 
actwlties This includes 
asbestos, beryllium 

HAZARD 

~ ~ ~ ~ ~~~ 

Trtpping, falling, 
exposure to chemicals, 
hazardous substances 
and / or radtoactwe 
matenab Also 
exposure to mse 
hazards 

Back strains, pnch 
points, extremlty 
in~unes due to falling 
objects or moving 
vehicles 

Overexposure to 
substances, accdental 
inhalaton of 
substances, absorpton 
into dun of substances, 
eye and sbn imtatm 

CAUSE 

~~~ 

No planning, lack of 
communicating 
between work groups, 
improper use of 
Radldoglcal Work 
Pemwts (RWPs), not 
following room or 
buildng instructions 

Improper lrfting of 
equipment, careless 
handling of 
equipment, improper 
plannmg and 
walkdowns, no 
continuing 
obsenratlons or use of 
the buddy system 

Improper use of 
personal protectwe 
equipment (PPE), 
PPE not bang used, 

Improper sampling, not 
following prescnbed 
sampling procedures, 

Improper transport or 
handling of samples 

PREVENTATIVE 
MEASURES 

Develop Actwlty Hazard 
Analysts (AHA) 
Conduct effectwe pre- 
evolution bnefings 
Follow all budding 
instructions and 
postings 
Ensure all personnel 
have been properly 
trained before entry 

Proper training 
conducted and 
documented 
Use of the buddy 
system 
Proper use of forkltfts 
and trucks including 
operating alarm systems 
and brakes 
Planning meetings and 
bnefings completed 
Proper use of AHA and 
PPE 

Prepare and implement 
AHA for pb task 
UsePPEcorrectty 
Conduct planning 

Fdlow all bulding 

Utilrze all procedures 

meetings and bnefings 

instructcons for sampling 

and sampling protocols 
properly 
Ensure all sampling 
personnel are in the 
proper medical 
surveillance programs 
Ensure all required 
training has been 
completed 
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ABATEMENT PHASE - ASBESTOS/LEAD 

MAJOR WORK 
TASK 

Derform asbestos and 
ead abatement and 
:lean up actwlties 

HAZARD 

Exposure to asbestos 
airborne and surface 
contamnation flbers 
whch are lung hazards 
Exposure to lead 
rnatenals IS hazardous 
to internal organs of the 
body 

CAUSE 

Improper clean up 
techniques including 
Improper tent , 
decontamination or 
PPE usage Improper 
ventilation usage 
Improper waste 
handling and disposal 

Lack of adequate 
engineering controls 

Improper 
characterization 

PREVENTIVE 
MEASURES 

Obtain the sewtces of I 
certdied state 
abatement inspector tc 
plan and supervm the 
abatement pqect 
Ensure all workers are 
trained as asbestos 
workers 
Ensure all RFETS 
asbestdlead 
prerequwltes are met 
pmr to pb 
commencing 
Develop and 
implement an AHA( s) 
for the pb 
Ensure all mdcal, 
training and PPE 
prerequlsltes are met 
Ensure the proper air 
monrtorlng samplmg IS 
performed dunng the 
courseofthepbby 
lHhS personnel 
Ensure all posting and 

performed 
Ensure that a l  areas 
are evaluated and 
properly characterized 
by SME or competent 
person 

clearance sampkng Is 
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ABATEMENT PHASE - BE/RADIOLOGICAL 

MAJOR WORK 
TASK 

Perform Be 
decontamination and 
clean up activltles 

Perform radrdogrcgl 
decontaminatron 
operations 

HAZARD 

~ -~ ~ ~ 

Exposure to Be 
contamtnatlon in the air 
or on surfaces I a lung 
hazard Improperuseof 
decontamination 
equipment can cause 
extremity or limb 
damage to workers 

Exposure to mdtoactrve 

externally Celldamage 
and damage to internal 
body organs can occur 
wtth over exposures to 
radmactrve matenak 
Improper use of 
scabblmg or other 
decontaminatlon 
equpment can mjure 
extremrtles or kmbs of 
workers by causrng 
gash or cutting wounds 

mateflak I~emalty and 

CAUSE 

Improper clean up 
techniques including 
Improper tent, 
decontaminatlon or 
PPE usage Improper 
ventilation usage 
Improper waste 
disposal and handling 
Improper training in the 
use of 
decontamination 
equipment can injure 
the user and co- 
workers 

Lack of adequate 
engineered controls 

Improper clean up 
technques including 
Improper tent, 
decontarmnatton or 
PPEusage Improper 
ventdatum usage 
ImproQerwaste 
deposal and handling 
No or rmCxoper tratning 
in the p r  use of 
decontaminatlon 
equipment 

PREVENTATIVE 
M'E ASlJR E S 

Ensure all workers are 
trained as Be workers 
Ensure all RFETS Be 
prerequisrtes are met 
pnor to job commencing 
Develop and implement 
an AHA(s) for the pb 
Ensureallmedtcal, 
equipment training and 
PPE prerequislte are 
met 
Ensure the proper air 
moMtonng sampling IS 
periormed dunng the 
course of the pb by 
IH&S personnel 
Ensure all posting and 
clearance sampling Is 
performed 

~~ ~~ ~~ ~ 

Enswe dl workers are 
tramedasradwodcers 
EnsureallRFETSrad 
pmreqWes are met 
pnor to pb commencing 
Develop and implement 
an AHA@) for the pb 
Enswedlmedtcal, 
eqwpment trainlng and 
PPE prerequlsttes are 
met 

* Ensure the proper air 
and smear monltonng 
sampling Is performed 
FdbwtheRWP 
#nstructlonS 
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DISMANTLEMENT AND DECOMMISSIONING PHASE 

MAJOR WORK 
TASK 

Deenergtze work areas 
and remove cables and 
wiring 

dove equipment out of 
 oms or areas and 
ransport utiluing 
orkldts, pallet H s ,  or 
)ck up trucks 

HAZARD 

Electrtcal shack to 
body, cutting of 
extremdles or body 
parts ustng wire 
strippers or other hand 
t d s ,  fall off ladder or 
scaffolding rf used 

Back injurtes. pinching, 
extremrty damage by 
dropping or falling 
w s  lnternaland 
external body injurtes 
yvehlde impact Eye 
njunes by poking or 
just partcles in eye 
Vow hazards 

36 exposure from 
xntarrwnated surfaces 
inder equipment 

CAUSE 

LockouVtagout 
(LO/TO) not used 
property, all workers 
not informed of L o n 0  
status Improperuse 
of hand tools. ladders 
or scaffolding 
Improper lighting in 
room can cause 
improper use of 
equipment also 

Lack Of As-BuIII 
drawings 

Improper llfting 
technques, pb flow 
not planned propertv. 
Dre pb walkdowns not 
mformed, vehlcle 
slam systems not 
whng, buddy 
system not used, lack 
Df attentlon to detail, 
worker fatigue, or no 
s e  or improper use of 
PPE 

PREVENTATIVE 
MEASURES 

Utilue LO/TO 
procedures properly 
(incluckng vertftcatnn 
that energy source has 
been isolated) 
Inspect all hand tools 
before use 
Ensure a# workers are 
traloed In ladder, 
scaffolding and fall 
protectton measures 
before using this 
equ ipment 
Develop and utilue task 
spechc AHAs 
Perform work area 
walkdown and conduct 
proper planning 
meetings and bnefngs 
Fdkw all IWCP 
mstNctlons 
Ensue all worker 
tranwng IS current 

Perfom, pre pb 
wall<doWnS 
Develop A M s  for job 
Use buddy system 
Ensure vetncle alarm 
and brakmg systems 
are worktng properly 
Utibze PPE property 
Perform proper lffting 
technques 
Ensure proper pb flow 
IS used andpb is not 
rushed 
Perform pre pb warm 
up exercms before 
ltfting 
Do not attempt to move 
Rems that are stacked 
too high 
Cover all sharp edges 
Perform Be pre-lob 
swpe sampling 
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DISMANTLEMENT AND DECOMMISSIONING PHASE (con?.) 

MAJOR WORK 
TASK 

Cut out pping systems 
m rooms or work areas 

io&, ngging and Ifling 
ork ldt operatnm 

HAZARD 

Cutting of body limbs or 
body parts wdh 
mechanlcal equipment 
Pipng falling on feet, 
pinch points of rolling 
ppe. lqutd splashes If 
pping is not drained, 
Rebound of pipe can 
cause body injunes 

Bodilyy"",d,, to 
falling obpcts or 
pinchng of workers due 
to space Ilmltatlons 

CAUSE 

improper use of 
mechanlcal equipmenl 
includtng no training 01 
equipment being 
used, pping not 
rtgged or restrained 
properly, piping not 
drained pnor to 
cutting 

~ _ _ _ _ _  

No ngging plan, 
improper nwng 
technques, improper 
worker body 
posrtioning 

PREVENTATIVE 
MEASURES 

Proper training wrth 
cutting equipment 
Develop and u t k e  
AHA for pb tasks 
Rig and restrain ptping 
properly 
Utihe ppe caps after 
cutting to keep debris 
from fallrng out and 
cover sharp edges of 
plpes after cutting 
Ensure pipng has beer 
properly taken out of 

Utilue proper PPE as 
described in the AHA 
and RWP 

service 

Develop ngging plan 
Ch@ywrtha#RFETS 
standards for ngging 
DevelopAHAand 
implement 
Performprepb 
wakdown and conduct 
pre-evolution 
Walkdown ngging path - all phases 
Performpreandpost 
job inspectnms on all 
rlgging equipment 

e Ensure all workers are 
Properly tramd 
Fdbw all required steps 
in the IWCP 
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DISMANTLEMENT AND DECOMMISSIONING PHASE (con?.) 

MAJOR WORK 
TASK 

Packaging waste into 
zontainers for storage 
and shpment 

Segregate waste to 
meet WAC of accepting 
'acilny 

>ut out and remove 
lloveboxes in moms or 
wrk areas 

HAZARD 

Pinching of extremdies 
on container I&, 
barrels roHing on feet, 
back strains, foot 
injuries as vehlcle 
wheels mpact or roll 
onto extremdies, 
cutdgashes of hands 
by tooling 

Containers must be 
repackaged 

Pinch pornts, foot and 
hand injuries, cutting of 
handdam. eye and 
head injuries, burning 
of skm or extremrttes 

CAUSE 

Improper Ming and 
handling techniques, 
wrong tooling used to 
put lids on containers, 
pallet jack or forklift 
ramrmng into workers, 
pb rushed or not 
planned Pwerly 

Package does not 
meet WAC 

Improper use of 
gnnders or no guards 
on gnnders. cramped 

bad lighting, kmlted 
VISIOII, breaking of 

slag bums through 
clothing, improper use 

worklng condltlons, 

leaded glass, plasma 

Of PPE 

PREVENTATIVE 
MEASURES 

Use of trained certdied 
waste generator, as 
approprate 
Develop AHA and 
implement 
Revtew lessons leamec 
from prevtous waste 
handling operations 
Develop proper tool list 
before starting pb 
Ensure all waste 
containers are properly 
staged before starting 
Job 
Ensure all building 
notiflcattons are made 
before moving and 
handling waste 
Folbw all RFETS 
requtrements for waste 
handling and 
movement 
Foyow all IWCP 
requirements 

Proper training wdh 
cutting equipment 
Devebp and utilue 
AHA for pb tasks 
Rtg and restram 
gloveboxes properly 
Utilue ppe caps on 
gbvebox pping after 
cutting 
Ensure gloveboxes 
have been properly 
taken out of servce 
before work starts 
Utilue proper PPE as 
descrrbed in the AHA 
Perform tooling 
inspecttons before 
each use 
Follow all IWCP 
requirements 
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DISMANTLEMENT AND DECOMMISSIONING PHASE (con?.) 

MAJOR WORK 
TASK 

Construct and utilue 
scaffolding to perform 
pb tasks 

%form radldoglcal 
jecontaminat ion 
peratlons using 
scabbling machines, 
1ydrOlazing 
echniques, hand 
N l p l n g  methods or by 
w i n g  anPCoat 
kcontamination paint 

HAZARD 

Fall hazards, worlcers 
struck by failing objects, 
hand injunes 

Extrernlty injuries of 
hand and feet by 
vgng, cutting or 
inpad Inhalation, 
ingestion or skm 
exposure to mdoacttve 
matenelsandammonra 
vapors Electrocutm 
FaHs 

CAUSE 

No use of fall 
protection. improper 
training, no use of 
PPE, improper use of 
tooling, improper 
ngging and transport 
of scaffling pieces, no 
scaffold inspections, 
scaffold collapse 

Improper or no training 
on equipment used 
for decontamination, 
improperworkarea 
ventilatlon, improper 
us8 of PPE, no Job 
p l a q  NoLO/TO 
d W a r e a  Nofall 
protection 

PREVENTATIVE 
MEASURES 

Proper training for 
scaffold erectton and 
use 
Fall protection and 
ngging training 
Proper use of PPE 
Develop AHA 
Perform and documenl 
scaffolding inspecttons 
Ensure all scaffolding is 

Ensure all toeboards 
and slde rads are in 
place 

tagged property 

Conduct mock up 
training on 
deconaminatlon 
equpment and 
stnpcoet operations 
Develop AHA for pb 
tasks 
EnsureHlorkareaIs 
properly ventilated 
before applying 
stnpcoat 
Ensure LOmO 
operations have been 
performed 
Wear prescribed PPE 
as determined by IH&S 
and Radiologtcal 
Protection 
Utilue fall protection, 
when required 
Follow all IWCP, AHA 
and RWP requirements 
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DISMANTLEMENT AND DECOMMISSIONING PHASE (con?.) 

MAJOR WORK 
TASK 

Perform ftnal cleanup of 
uldingktruct ure 

Worm final survey of 
building 

Worm demoldion 
ctlvdies of building 
tructure 

HAZARD 

Tripping, falls, head 
wounds, pinch points, 
punctures, contustons, 
skin contamination, 
inhalatton, absorptton of 
radloactlve matenals 

Falls, head wounds, 
electnc shock, 
abrasions, cuts, 
pinches 

bdy contusions, head 
inlunee, suffocatton, 
fataldies, and breathing 
hazards 

CAUSE 

Housekeeping, falling 
objects, non use of 
PPE, improper use of 
PPE, sharp edges or 
sharp obpcts not 
protected, no fall 
protection, improper 
ladder use 

No fall protection, 
improper use of 
instrumentatlon, 
working in tight 
sgeces, tripping 
hazards, bad 
housekeeping, 
improper termtnatton 
of wnng 

Wetting of concrete 
surfaces not utllaed, 
bamrs not used 
wq=rly, thorough 
inspectons of work 
area not performed 
mor to demddlon 
actlvdtes, lack of 
attentm to detail 

PREVENTATIVE 
MEASURES 

-~ ~ ~- 

Perfom weekly 
housekeeping 
inspections 
Utillze fall protection, 
when applicable 
Develop AHA for job 
task 
Utilue PPE properly 
and as descnbed by 
IH&S and Radiologlcal 
Protectton 

revmws, AHAs. RWP 
and IWCP requisdes 

FdbwallALARA 

Develop AHA 
Perform pre-pb 
walkdowns 
Utilue fall protection 
when required 
complete ladder 
traimng as required 
Utilue two person rule 
when working in 
elevated locatms 
Procure confined 
space pemds and 
training when required 
FollowellAHAand 
RWP requirements 

B DeveloppbAHA 
Performpre-pb 
walkdowns 

b UtlluePPEas 
prescribed by IHLS 

b Maintain wetting of 
debns with fire hoses 
as demoldion occurs 



DECOMMISSIONING OPERATIONS PLAN 
FOR THE 779 CLUSTER INTERIM MEASURE/ 
INTERIM REMEDIAL ACTION 

R FIR M R S-97-085 U N 
Rev 0, Page 64 of 96 

Date Effective 09/25/97 

8.0 WASTE MANAGEMENT 

Waste types which may result from the decommissioning of the 779 Cluster are radioactive, 
mixed, hazardous, toxic and solid waste Waste generated as a result of decommissioning 
activities will be managed in accordance with relevant RFETS waste operattons procedures 
State and federal regulations and DOE Orders have been incorporated into the RFETS Waste 
Operations Procedures The 779 Waste Management Plan provides the details associated with 
waste management for the 779 Cluster 

8 1  TRANSURANIC (TRU) WASTE 

Transuranic waste is defined as waste that is contaminated wtth alpha-emitbng transuranic 
radionuclides havtng half-lives greater that 20 years and concentrabons greater than or equal to 
100 nCdgram at the time of assay Transuranic waste, as defined, may result from the 
decommissioning of Building 779 Less than 5% of the radioacbve waste resulbng from 
decommissioning 4s expected to be greater than lo0 nCdgram Duct and glovebox work activtties 
may result in the produaon of TRU waste Items will be decontaminated to the lowest level 
feasible based on economical and technical constratnts, in order to minimize the production of TRU 
waste TRU and TRU Mixed Waste will be generated, charactenzed and pack ed in 
accordance with the RFETS TRU Waste Management Plan (WMP) and the RF & S WlPP Waste 
Charactenzabon QA Pqect Plan 

8 2  LOW LEVEL (LL) WASTE 

Low level waste is defined as radioactive waste that is not classtfied as TRU waste, spent 
nuclear fuel, or by-product matenal as idenMied in DOE Order 5820.a  Radioaave Waste 
Management. Low level waste contains less than 100 nCVgram TRU radioactrvtty. 
Approximately 95% of the contaminated waste produced as a result of the 779 Cluster 
decommissioning acttvtttes are anttapated to be low level in nature Based on economical and 
technical constraints, ttems will be decontaminated to free release cond&ons Items that have 
been decontaminated to a free release condmon w~ll be transferred for use at a dierent locabon 
within RFETS, for use at a different DOE faality, or sent to the Property Utkabon and Disposal 
(PU&D) organizatton for a propnate handling. As appropnate, low level and low level mixed 
waste will be generated, CR aractenzed, and packaged in accordance w~th the RFETS Low Level 
WMP 

8.3 MIXED WASTE 

At RFETS, mixed waste is defined as RCRA hazardous waste containing measurable amounts of 
radioactive isotopes. Mixed waste is charactenzed as etther low level or TRU based upon the 
amount of radioactivtty at the bme of assay The 779 Cluster Decommissioning Project 
anhapates a minimum amount of mixed waste will be generated The type of mixed waste that 
may be generated includes, but is not limited to, radioacbvely contaminated lead, glovebox 
gloves, used pump oil, and leaded glovebox windows Mixed waste enerated from 

to an approved off-site disposal site 

8.4 HAZARDOUS WASTE 

decommissioning acttvitws will be stored in temporary units, treated w a ere feasible, and shipped 

Hazardous waste is defined as waste that is listed or exhibits the charactenstics of corrosivity, 
I nitabrli , reactivity, toxiaty or that is listed in 6 CCR 1007-3, Section 261, or 40 CFR 261, 
8ubpart 8 The 779 Cluster Decommissioning Project anttapates some amount of hazardous 
waste in additton to the muted waste menboned in Secbon 8 3 
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8.5 INDUSTRIAL WASTE 

lndustnal waste is charactenzed as that waste which meets industrial landfill requirements 
Industrial waste will be generated as a result of the 779 Cluster Decommissioning Project This 
waste is expected to be managed in accordance with applicable rules and regulations 

8 6 WASTE MINIMIZATION 

The philosophy of waste minimizabon, as committed to in the FY97 Waste Mnimizatton Program 
Plan, will be uttlized in the planning and management of the 779 Cluster decommissioning wastes 
Project Management and Decommissioning workers will incorporate waste minimtzatton practtces 
into work procedures Unnecessary generatton of radioacttve and mixed waste wlll be controlled 
by utrlizing work techniques that prevent the unnecessary contamination of areas and equipment, 
preventtn unnecessary packaging, tools and equipment from entenng radiologically contaminated 
areas an 8 reusing contaminated tools and equipment when practtcal Waste minimizatton will be 
accomplished using a waste ltfe cycle cost approach If the cost to demonstrate that the item is 
not contaminated exceeds the cost for waste disposal, the item will be disposed of as waste 
The evaluation may include disassembly, decontaminatton, and survey costs Elimination and 
reduaon of waste generated as a result of decommissioning is high pnonty Standard 
decontaminatton operattons and processes wll be evaluated for waste minimizatton potential and 
suitable minimizatton techniques wdl be implemented Most of the bulk building structural matenal 
is expected to be free released and removed from the slte for recycle or disposal Table 8-1 
identifies the amount and types of waste which are expected to be generated 

8.7 WASTE MANAGEMENT STRATEGY 

The overall strategy for managing waste resulttng from the decommissioning of the 779 Cluster is 
to evaluate the generatton and waste management on a mom-by-room basis Typically, waste 
matenals wll be sorted at the ttme of removal and prepared for further decontaminatton, survey, 
recycle, processing and packa ing in another area of the 779 Cluster, awa from the point of 

ensure the waste has been nerated, packaged, and surveyed to meet the final disposal sites 
Waste Acceptance Cntena & AC) See Sectton 3 and the project schedule (Reference 
Attachment 1) for a general discussion of the expected work sequence. The esttmated volumes 
over ttme (generatton) can be calculated using the project schedule and Table 8-1 

PU&D Matenals as defined in this DOP, are those rnatenals that have histoncally been accepted 
for storage and reuse by PU&D These matenals indude, but are not limited to, office equipment 
such as desks, chairs, tables, carts, bookshelves, equipment and instruments which are located 
in non-contaminated areas or have been located in contammated areas but confirmed as non- 
contaminated through radiological survey Follmng the philosophy of waste minimizatton, 
(Sectton 8 6), the mawmum amount of matenals (economicall feastble) wll be released and sent 

The waste generatton esbmates antmpated as a result of the 779 Cluster Decommissioning 
Project are summanzed in Table 8-1. A summary of how waste wdl be managed is included in 
Table 8-2 The types and volumes of waste have been estimated based on the following 
assumptions 

generatton The existing RF E9 S Waste Management Program and p TocBdy ures wll be used to 

to PU&D for disposttton. The esbmated volume of matenals cr  esignated for PU&D IS 73,900 ft3 

0 If a room was not posted as a radiological hazard, all matenals contained in the room were 

Matenals contained in rooms identtfied as Radiological Buffer Areas (RBAs), that were not 

considered non-contaminated and therefore suitable for disposittoning through PU&D 

suspected of being contaminated and can be confirmed as nonantaminated through 
smear surveys, were considered suitable for PU&D Examples of such matenals are 
desks, cabinets, and chairs 

0 
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0 Any matenals that were located in a RBA and were not suitable for smear surveys were 

Matenal and waste segregation was considered appropriate in Contaminated Areas 

Wice equipment, exduding computers, located in a CA were deemed suitable for 

Gloveboxes containing plutonium residuals are anticipated to produce TRU waste through 

considered low level waste Examples of such matenal are electronic equipment that 
cannot be surveyed suffiuently to confirm non-contamination 

(CAS) providing an item could be surveyed 

disposiboning to PU&D. Decommissioning histoncal knowledge is the basis for this 
assumption Survey data will be used to confirm this assumption 

the decontaminabon TOCBSS, such as STRIPCOATTM application. Addittonal volumes of 

estimated in future revisions to the WMP 

0 

0 

0 

TRU waste may resu P t from decommissioning acbwbes such as ducting removal will be 

e All other matenals that were located in a CA were cons&red low level waste although 
matenals may require decontamination to achieve low level status 

An estimate of the waste in each mom was calculated by summing the cubic feet of matenals 
inventoned in a room (see Table 8-1) The low level waste volume was determined by 
subtracbng the PU&D volume. The resultin LL volume was then multiplied by 125% to 

The LLM waste volume waste was determined by esbmabng the volume of lead affixed to a 
glovebox and final volume which would result from size reducbon 

The TRU waste volumes esbmated in Table 8-1 are pnmanly denved from plutonium 
contaminated gloveboxes A mxtmately, 66 gloveboxes have been identified for 

1 5 drums of TRU waste, resulbng in 100 drums of TRU waste 

The quantity of crates and drums were estimated using the follmng information On average, 
7 8 cubic feet of mated can be contained in a 55 gallon drum while 112 cubic feet can be 
contained in a standard waste crate. Lead and waste resulting from decontaminabon (such as dry 
combusbbles) will be placed into 55 gallon drums All other matenals will be placed into standard 
waste containers except those matenals deslgnated for PU&D which will be shipped directly to 
PU&D The number of standard waste containers (crates) was calculated by divlding the volume 
by 1 12 cubic feet and rounding up to the nearest whole number The number of 55 gallon drums 
was calculated by diwding the volume of waste designated for containment in drums by 7 8 cubic 
feet then rounding up to the nearest whole number 

8.8 WASTE CHARACTERIZATION 

compensate for container size ltmitabons ( I! ot all of the volume of a waste crate can be utilized ) 

decontaminabon using STRl f& ATTM (or equivalent) Each glovebox IS antiapated to generate 

The charactenzabon process discussed in Section 4 0 was used to estimate the type and volume 
of waste to be generated by the project The Building 779 Waste Stream Residue Identification 
and Charactenzabon (WSRIC) book is used to descnbe each of the processes which are 
performed in Building 779 The process descnptions identify the different types of chemicals 
used and wastes which are generated in completing the vanous processes The WSRIC is 
being used to help characterize the residual matenals left in Building 779 (see Section 4 0) 

The Building 779 WSRIC has been revised to indude anbcipated decommissioning waste 
streams The WMP for the T79 Cluster was developed using the WSRlC information to forecast 
waste types which will be generated dunng the decommissioning effort 
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In general, waste generated from decommissioning indudes contaminated and uncontaminated 
equipment, tools, electncal conduit systems, piping systems, gloveboxes and facility structural 
matenals Decontamination will be performed in conjunction with decommissioning to remove 
radiological contaminatton and hazardous consbtuents Hazardous matenals and ekcess 
chemicals will be managed in accordance with the ARARS identified in this DOP Mixed waste 
will be stored on-site, in accordance with the Hazardous Waste Requirements Manual until the 
material can be shipped for final disposal Inibal Waste Volume Estimates are idenbfied in Table 
8- 1 

The 779 Cluster contains many pieces of equipment which will be released to PU&O for 
redistnbmon, disbursement or recycle as scrap material 

8.9 RCRA UNITS 

Presently, there are three RCRA units located in Building 779 They are Units 90 37, Room 131, 
GB-131Al 131Bl131C, 1310,90 39, Room 137, GB-106-3,106-4,106-5, and 90 43, Room 160, 
GB-860 The 779 Cluster Decommisstonin Prqect will close these untts in accordance wtth 
requirements dentmed in the Part 6 RCRA 8, ermtt, Part X 

There are Individual Hazardous Substance Sites (IHSSs) within the boundanes of the 779 
Cluster The IHSSs that fall wtthin the 779 Cluster boundaries are 

e 

e 

e 

0 

Unit 121, Operable Unit 9, the onginal process waste lines 
Unit 138, Operable Unit 8, Cooling Tower Blowdown Building 779 
Unit 144, Operable Unit 8, Sewer Line Overflow 
Unit 150 6, Operable Unit 8, Radioactwe Site South of Buildin 79 
Unit 150.8, Operable Unit 8, Radioactive Site Northeast of Bui B ding 779 

In addition, Building i79 was erected over the site of one of the onginal solar evaporation ponds, 
uranium contaminabon (1 1 to 150 dpmA) was detected dunng c o n s t r u ~  

PCB contaminated soil exists north of Building 779 as the result of two transformers leaking in 
June of 1986 One of the transformers, that was subsequently drained, remains in its onginal 
locabon The cement pad that housed one of the transformers and the surrounding grounds have 
been posted as PCB contaminated 

Appropriate precauhons WIN be taken by the project to ensure minimum disturbance of these 
areas These areas wll be remediated by Envtronmental Restoratton dunng the final closeout of 
the 779 Cluster 

The project will not establish any RCRA permitted waste storage units within the 779 Cluster 
Hazardous remediabon waste will be managed in temporary units until final disposltioning 

8.10 IDLE EQUIPMENT 

Presently, hazardous matenals contained in idle equipment am processed by building operations 
personnel in compliance wtth the Management Plan for Material Contained In Idle Equipment, 94- 
MP/IE-0017 Idle equipment in the 779 Cluster is planned to be disposmned during deactivatton 
Any remaining idle equipment will be managed as a decommissioning acttwty and residual wastes 
will be considered remedtatton wastes 
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8.1 1 

Release of nonantaminated matenal, debns, and equipment from a site contaminated with 
hazardous matenals is accomplished by demonstrating that the matenals or wastes do not exhibit 
any of the charactenstics of hazardous waste as identified in Subpart C of 6 CR 1007-3 SS261 
or are exduded under the provisions in 40 CFR 268 Subpart D Process knowledge and 
operating histo related to the faalmes can also be used to segregate hazardous contaminant 

project to determine if the wastes are regulated as LOR, or if the wastes can be exempted under 
the 'hazardous debns rule " LOR requirements are integrated into RFElS waste and 
charactenzatron procedures to ensure compliance wth designated TSD facilities and on-site 
WAC 

LAND DISPOSAL RESTRICTION (LDR) 

areas from una v ected areas Further sampling and analysis of wastes may be required dunng the 

Under the "hazardous debns rule" prowsion, and in accordance wm the debns treatment 
standards defined in 6 CCR 1007-3 SS268 45, treated hazardous debns is excluded from the 
definition of hazardous waste, pmwded that the debns is treated to the performance or design 
and operatron standards by an extracbon or destructron technology, and the treated debns does 
not exhibit the charactensttc of a hazardous waste The exduded debns can be disposed in an 
industnal landfill (6 CCR 1007-3, Smon 268, Subpart D) rather than a RCRA permitted landfill (6 
CCR 1007-3, Section 268, SubMle C) Note that these exemptrons apply to disposal of certain 
LL radioactwe mixed wastes If they meet the receiving sites WAC for hazardous debns 
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'CA- Contamination Area 
"RBA- Radiological Buffer Area 
"'HCA- High Contamination Area 
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' Room 1538 contains a contaminated downdrafttable and aG6 window that are expected to be TRU waste 
The bw level mixed waste estimates are SpeCHic to potentially contaminated lead affixed to gkveboxes 

The estimate for industrial waste, spedfically strucbrral rubble, br the demolition of Building nS is 175.000 ft3 

The estimate for asbesbs umte contamed in the 779 Cluster is 46.572 ft3 

'CA- Contamination Area 
"RBA- Radidogical Buffer Area 
"'HCA- High Contaminabon Area 
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Non-fnable 
ASBESTOS, 
RADIOACTIVE 

Fnablc 

Table 8-2 Summary of Waste Management for the 779 Cluster 

_ _  

mte 55 d o n  drum Or No &sposal facility 
crate. 6 mm plasuc double 
bagged, or strong hght 

currently available 

Non-fnable 
PCBs, 
NON-RADIOACTIVE 

boxedcrata 

Black and yellow drum Chem Waste contract 
with a plastic liner to Rollins Inc at 

- _  

PCBs. 
RADIOACTIVE 

ballasts. non-leakinn (LLW 

White drum with a plastic . oak bdge 
liner 

only, not TSCA regilaied) 
PCBs, 
RADIOACTIVE 

mte drum with a plastic 
liner 

churuds, metals 
Mmd Wastes. 
RADIOACTIVE 

Non-homogeneous White 55 gallon drum 

Sanitary or Industnal Waste, 
NON-RADIOACTIVE 
TRU Waste 

4034 
Roll offs, either 20 or 30 
Yard 
On-s1te storage 

TRU Mixed Waste On-site storage . WIPP 

WASTE STREAM ONSITE STORAGE FINAL DISPOSITION ESTIMATED WASTE 
VOLUME 

Total csumate for hable, 
non-hable, radioactive 
and non-radioactive is 
46.572 cu ft 

ASBESTOS, 

Fnable 
NON-RADIOACTIVE 

Gray 55 gallon drum or 
strong tight boxes, hable  6 
mm plastlc double bagged 

Fnable-Kettlemen 
Non-fnable- U S A 
Waste 

. Volume of Rad asbestos 
included in total above 

Eshmrteof 101 cu A 
includes radioactive and 
non-radioac tive 
Idenufiedabove 

I 

1 

ballasts non-leakm 

NON-RADIOACTIVE wth plastlc Imer. 

regulated PCBs (articles, TSCA regulated 

Decrparls Tx 
Chem Waste contract 
to Rollins Inc at 
Deapruk, Tx 

Idenhfed above 

Oak hdge ldenttfiedabove 

wastes 
Hazardous Waste, 
NON-RADIOACTIVE . florescent tubes 

Solvents, pamts. lead, 

Black and white drum 
tubes crushed on-site 

Chm Waste Conaact Estimates included below 

0 Consmative estunate of 
507 cu ft, med wzste wll 
be segregated from 
hazudous through 
dological survey 

Non homogeneous 
LLMW does not have 
a designated disposal 
site at this tune 
Oak hdge (LLM and 
LL solvents) 
Envuocue,Utah 
Nevada Test Site 

Homogeneous 

53.873 cu ft 
plaster, wall matcnals. half crates. or full s u e  

with WO 1100 or WO 

0 US A Waste, Enc. 

. WIPP 
Colorado 

Estmateof784cuft 
includes both TRU and 
TRU Mixed. 

Included above 
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9.0 REGULATORY AND ENVIRONMENTAL CONSIDERATIONS 

Decommissioning the 779 Cluster will require the closure of three RCRA permitted units For that 
reason, this section will first identify the process for completing the closure activitres 

Decommissioning at RFETS is conducted under CERCLA removal action authonties (See RFCA 
T O )  Pursuant to the CERCLA removal authorities embodied in RFCA, decommissioning 
performed under an DOP must attain, to the maximum extent practtcable, federal and state 
applicable or relevant and appropnate requirements (ARARs) (See RFCA fl5 and 40 CFR 
5300 415(i)) As a result, this second part of this section will identify the substantive attributes of 
the federal and state ARARs 

Decommissioning acttvtbes conducted in the RFETS lndustnal Area are subject to the terms of the 
Decommissionin Operations Plan (DOP) for the Rocky Flats lndustnal Area (DOP) (DOE, 

the third part of this section 

Finally, RFCA requires that Nabonal Envtronmental Policy Act values be incorporated into RFETS 
decision documents (See RFCAn 95) In recogntbon of that requirement, the final part of this 
secbon provtdes a an altemattves analysis, includin no action, and a descnptton of potenbal 

and equipment 

9.1 RCRA CLOSURES 

1994x) The app 7 icabilrty of performance monitonng requirements in the IA DOP are discussed in 

environmental impacts which may be assoclated wi R the decommissioning of buildings, facilittes, 

As noted earlier, decommissloning the 779 Cluster wtll require the dosure of three RCRA permrtted 
units The three RCRA storage units are glove boxes in Building 779 These unlts are 
designated as numbers 90 37,90 38 and 90 43 Although dosure of these units commenced 
under the onginal Racky Flats RCRA Permtt dosure was not completed because an independent 
professional engineer refused to cerbfy that these una met dosure performance standards. 
Specifically, either the internal surfaces of the glove boxes were stained and did not represent a 
clean debns surface, or the viewng lass was discolored to the point that a wsual inspedon 
made it impossible to venfy a dean 8 3  bns surface. As a result the units were rendered 'RCRA 
stable" and final dosure was left unbl decommissioning of the faality 

n97 of RFCA and Part X, Sectton A, of the RFETS RCRA permttprowde that the closure of 
RCRA permitted or intenm status units ma be accomplished ustng either a separate dosure plan 
or a decislon document Consistent 
being addressed in this DOP Because the dosure is being conducted consistent wtth the 
closure requirement preserited in -on X of the RCRA permd, no modtficatm of the RCRA 
permit wtll be required 

9.1.1 RCRA CLOSURE REQUIREMENTS 

&, the closure requirements for the 779 Cluster are 

Final closure of these units wtll be conducted in accordance wtth the substantive requirements of 
the Rocky flats Enwonmental Technology Site RCRA Permit dated June 30,1997, Sectton X, 
Closure Because there has never been a documented release from these units, RCRA clean 
closure wtll be achieved by using one or more of the three approaches outlined below The 
following discussion is not intended to modify the RCRA permit language but instead is offered for 
danficatm 

TRU MIXED WASTE 

If the concentrabon of plutonium associated wth the RCRA unit exceeds the one gram Standard, 
the love box will be designated a TRU Mixed Waste The feasibility of decontaminatmg the 
TR 9 Mixed glove box would then be evaluated. If determined 
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0 Not achtevable, or 

0 Likely to result in an unacceptable radioactive dose to the employees (AURA), or 

Too costly, 

the love box will be handled as TRU Mixed Waste and either pack ed in one piece in a 

(containerdboxes) In either event, TRU Mixed Waste generated from this unit wi I be stored on- 
site for subsequent shipment to WlPP for final disposal. 

Decontamination to the Low Level or Mixed Waste Category 

The glove boxes ma be decontaminated in accordance wth the Rocky Flats Enwonmental 
Technology Site RC I$, Permit, Part 10 Closure, including Secbon C, Clean Closure by 
Damntaminatton Requirements identtfied in that sectton of the Permit indude selection of an 
appropnate solution for decontaminabon Selecbon of this sdubon will be based on the pes of 

sodium carbonate and tnsodium phosphate or other solutfons capable of solubiliung the 
contarninants of concem wtll be used as the decontamination solutton The final nnsate volume 
for the internal surfaces of the glove box wtll not exceed two gallons per 100 square feet of 
surface area nnsed 

B DO?NlPP approved container or size-reduced to fit into standard D 8 T packagin 

wastes previously managed in the unit and the contaminants that are present. Water wtt x 

A glovebox wll be conadered decontaminated and meettng final performance standards when 

e All visible waste residuals are removed; and 

0 The final nnsate contains concentrabons of pnonty pollutants [(ldentrfied as being 
mana ed in the Unit, and heavy metals (268 48 UHC Iist~ng))] below the standards found 
in RF 8 A, Attachment 5, Table 2, Tier 2, and 

e The pH of the nnsate is between 6 and 9. 

If the nnsate is above the RFCA Table 2, Tier 2 standards and it is unlikely that addittonal nnstng 
wtll achieve the dosure performance standard, the glovebox be dosed using the treatment and or 
management as debns, descnbed below 

TREATMENT AND/OR MANAGEMENT AS DEBRIS 

If the glove boxes are classified as low level mixed waste, the glove boxes may be handled as 
hazardous debns Debns treatment of the glove boxes would be conducted in accordance wrth 
w o n  10 of the Rocky Flats RCRA Permit, won 0, 'Debns Rule" Decontaminabon and all 
substanbve requirements of 6 CCR 1007-3, Part 268 45 All inh8rently hazardous waste (lead 
shielding, lead glass, etc ) wll be removed from the glove boxes using previousl tested 

mixed waste and appropnately treated and disposed 

Hazardous debris will be considered decontaminated If the process meets the 

Closure, Secbon 0, Debns Rule Decontamination The requirements identified in this sectron 
include, but not limtted to 

techniques pnor to disposal. Lead shielding and lead glass (that fails TCLP) wr It be handled as 

standards identtfied in the Rocky Rats Enwronmental Technology Site RCRA g. ermit, Part 10 
rformance 

Matenal must meet the definition of debns found in 40 CFR 268 45, and 
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0 An extractton or destruction technologies will be selected for decontamination from the 
268 45 listing, such as acid5ase washing, solvent extraction, abrasive blasting, 
scartfication, spalling, high pressure steam, or water spray, 

0 Clean debns surface is attained as spectfied in 40 CFR 268 45, and 

All debrts treatment residuals generated from extractton andor destructton technologies 
used in the closure are managed and treated in compliance wtth ARARs 

As an alternative to treatment or I f  the 268 45 standards are not achieved (I e , clean debns 
surface) following treatment, representattve sampling may be used to demonstrate that the debns 
meets the treatment standards for the associated hazardous waste. In this circumstance, the 
debns may be disposed as low level mixed waste because the debns would no longer be 
prohibited from land dtsposal 

9.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

As noted earlier, decommissoning acbons at RFETS must attain, to the maximum extent 
practtcable, compliance wtth Federal and State ARARs. The general ARARs, relattng to this 
proposed action are idenbfied in this sectton and summanzed in Table 9-1 In additton, Table 9-1 
identtfies whether the requirement is applicable, relevant and appropnate, or To Be Considered 
( T W  

In addition, RFCA recognizes sectton 121(e)(1) of CERCLA, so that decommissioning may waive 
the procedural requirement to obtain federal, state, or local permits. (See RFCA 116 b.) 
Regardless, RFCA requires identtficatton of the substanttve requirements that would have been 
imposed in the permit process (RFCA 11 Further, the method used to attain the substanttve 

compliment other descnpttons provtded in this W P  in a manner that sabsfies the RFCA permit 
waiver requirements. 

9.2.1 Air 

(ARARS) 

permit requirements must be explained (R 3: CA nl7c). The followrng dtscussion IS intended to 

Decommissionin has the potental to generate parbculate, radionuclide, fugltnre dust, and HAP 
emissions. 5 C E R 1001 -3, Regulatton No 1 , governs opacity and parbculate emissions 
Regulatton No 7 * Section I1 addresses opacity and require that stack emmons from the fuel-fired 
equipment must not exceed 20?! opauty. Regulation No. 1 * Sectton 111 addresses the control of 
parbculate emissions Fu We parbculate emiss~)ns wll be generated from soil demolttmn and 

reasonable, and technologically feastble Dunng demoliion activlbes, dust minimuatton 
techniques such as water sprays, will be used to minimize suspension of parttculates In 
additton, demolmn operattons will not be conducted dunng pen& of high wind. The 
substanbve requirements that would otherwtse be inco rated into a control plan (see 

Operation Procedure FO.l, k r  Monttonng and Parbculate Control, which wll be incorporated into 
the project In additton, any fuel-fired equipment such as generators or compressors must comply 
wth a partcuiate emission limtt (See Regulatton No. 1, Sectton 1II.A) 

5 CCR 1001-3, Regulatton No 3, provides authon to CDPHE to inventory emisstons 

Nottficatton (APEN) to CDPHE pnor to initiatton of the B779 pqect Althou h this is an 

process 

transport Control me thoE7 s for fugltnre parttculate emisson should be pracbcal, economically 

Regulatton No 1 , Secbon 111 D) are embodied in the RF E S Envtronmental Restoratton Field 

Regulatton No 3, Part A, Sectton I1 requires that RF ET S submit an Air Pdlutmn Emisslon 

administrabve requirement, RFETS will prepare an APEN to faalitate the C B PHE inventory 
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Additionally, the National Emission Standards For Hazardous Air Pollutants (NESHAP) (5 CCR 
1001 -10,40 CFR 61 Subpart H) have been identified as a chemical-specific ARAR to evaluate 
potential radionuclide emissions The EDE will be calculated for those emissions anticipated from 
the operations associated with facility demolition 

9.29 Waste Storage 

The waste generated during the closure and decommissioning activities governed by this DOP 
are remediation wastes (See RFCA p5bf and RFCA Appendix 3, the Implementation 
Guidance Document, secbon 3 1 10) Remediatton waste generated dunng this removal action 
will be evaluated consistent with the requirements of RCRA Part 261, Identification and Ltsting of 
Hazardous Waste, specifically Subparts A through C Solid remediation waste wll be generated 
and managed in accordance with the Colorado Solid Waste Disposal requirements, 6 CCR 1007- 
2 In addition, sections of Part 268, Land Disposal Restncbons, applicable to off-site shipment 
and disposal of hazardous waste are ARAR 

remediation waste will be managed in a temporary unit established pursuant to 
3264.553 If 

provi 8 ed dunng operations in accordance wtth the Waste Management Plan Training for 

e requirements governing Temporary Untts (TUs) are applicable to tanks and 
containers used for storage and treatment of hazatdous remediation wastes generated in 
conjuncbon with the decommissioning. Incompattble wastes, If encountered, will be se regated 
within the units Secondary containment will be provided, where pracbcal, when liqui 8 wastes 
are stored or treated in tanks or containers Waste charactemation will be prowded, as 
appro nate, in accordance wth the SAP Inspecbons, at a minimum of once a week, wll be 

indrwduals generating and handling hazardous remediation waste will be implemented using the 
framework identified in the RFETS Part B permrt To close a TU, waste and contaminated soils 
will be removed, as appropnate The information in the paragraph is being provided to satisfy 
the permit watver condtbons in RFCA fll6 

99.3 Waste Treatment 

Any waste, soilhaste mixture, debns or liquid that is ldenttfed as a hazardous waste requires 
treatment to the Land Disposal Restncttons (LDR) levels for wastewater or non-wastewaters, as 
appropnate (See 40 CFR 5268.40, Treatment Standards for Hazardous Wastes) 

Solidificabon of charactensbc hazardous remediation wastes may be conducted wthin a 
temporary unlt. For example, scabbling of low level, RCRA charactensttc lead-based paint may 
result in a remediatm waste form amenable to solidfition. The solidtfication would be 
conducted within competent tanks or containers and subject to waste analysis condittons 
imposed in the waste management plan 

9.2.4 Debris Treatment 

Where appropnate, tanks, the r~)ect decontamination pad or the Main Decontamination Faultty 

with 40 CFR $262.34, $268.7(a)(4) and $268 45 

Solid residues from the treatment of debns containing listed hazardous wastes wll be collected 
and managed in accordance wrth RCRA hazardous waste management ARARs Any solid 
residues from debns treatment that exhibit a hazardous waste charactenstic wll also be managed 
in accordance with RCRA hazardous waste management requirements 

bquid residues from the treatment of debns containing listed hazardous wastes that comply with 
the CDPHE Wastewater Treatment Unit Policy are subject to RCRA hazardous waste 
management ARARs until they are placed into the 8891 Comprehenwe Enwronmental 
Response Compensation and L-rability Act (CERCLA) Wastewater Treatment Unit headworks 

may be configured to perform P ow level, hazardous or mixed waste debns treatment in accordance 
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Any 8891 residues that result from the treatment of listed debns will carry the same listing as the 
listed debris from which it onginated Any B891 residues that exhibit a hazardous waste 
charactenstic will also be managed in accordance with RCRA hazardous waste management 
ARARs Altematwely, liquid residues that meet acceptance cntena may also be treated in 8374 or 
the sewage treatment plant in compliance with the RCRA and NPDES permits 

9.2.5 Wastewater Treatment 

Remediabon wastewaters generated dunng decommissioning may be transferred to the 
Consolidated Water Treatment Facility (CWTF, Building 891) for treatment Remediabon 
wastewaters that contain listed RCRA hazardous wastes or exhibit a RCRA charactenstic are not 
subject to compliance with RCRA hazardous waste requirements because the wastewaters are 
CERCLA remediatton wastes being treated in a CERCIA treatment unit The CWTF will treat the 
remediabon wastewater to meet applicable surface water quality standards under a Nahonal 
Pollution Discharge Eliminabon System (NPDES) ARARs framework Waste enerated at 8891 
as the result of treatment of a listed remediation wastewater wll be assigned x e corresponding 
listed waste code All wastes generated at E3891 will also be evaluated for hazardous 
charactenstt cs 

Alternattvely, remediabon wastewater that is determined acceptable for treatment may also be 
transferred to B374, to the sewage treatment plant (BSSO) or directl discharged in compliance 
mth the administrative and substantive terms of the RFETs NPDE z Permit Because these 
wastewater management alternatwes are authonzed in the NPDES Permtt no permtt watver IS 
required 

9.2.6 Asbestos 

Compliance with asbestos requirements is an applicable ARAR and will be achieved in 
accordance wtth R ulabon 8 Specrficall , Sect~on 111, C 7.6, provtdes maxlmum allowable 
asbestos levels, an 7 sedon C 8.2 (b) ,(dr and (9 provides requirements for handling asbestos 
waste matenals 

Regulabon 8 also governs work pracbces aimed at the protecbon of the worker/ ublic and are 
vtrtuall idenbcal to the OSHA requirements in 29 CFFI 1926.1 101 At RFETS 8 is IS controlled 

standards for asbestos wll be implemented through specific operational directtons in IWCPs in 
accordance wrth Reg 8, Part 8. 

99.7 Polychlorinated Biphenyls 

Screening for PCBs wll be performed on suspect matenals pnor to demdmn. Presently, the 
inted concrete facility pads are the only areas where speual use coabngs, which may contain r CBs, are suspect Sampling results have been obtained and are less than 50 ppm for PCBs 

Any other matenals, identdied through In-Process Characteruatmn, as su 

Biphenyls, if determined to contain 2 50 ppm PCBs 

fluorescent light ballasts are the only 

disposed at a sanitary landfill Ballasts marked 'PCBs" or not marked and not lealong will be 
packaged for disposal at an TSCA-permitted facili 

throug i the lndustnal Hygiene group in accordance mth HSP 1-62200HSP-9 09. NESHAP 

of containing 
PCBs wll be managed in accordance with 40 CFR Part 761, Disposal Of T olychlonnated 

ballasts marked 'No PCBs" or 'PCB p" ree" will be managed as non-hazardous solid waste and 

light ballasts will be managed as fully-regulated P F B articles 

tenttal source of PCBs identrfied in the 980 Cluster. Light 

Lealong PCB light ballasts and unmarked 
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9.2.8 Radiological Contamination 

Due to the likelihood for radiological contamination in the B n 9  Cluster guidelines contained in 
DOE Order 5400 5 have been identified as TBC In the event that radiological contamination is 
identified, DOE Order 5400 5 will be followed to ensure protection of the workers, the public, and 
the environment In addition, DOE Order 5420 2A, Radioactive Waste Mana ement, has been 
identified as TBC and contains the requirements for the management and pac !a ging of LLW 

9.2.9 Soil Disturbance 

Soil excavabon is not anttapated as part of this action. The cement pad for each facility will 
rematn in place 

9.3 PERFORMANCE MONITORING 

The DOP (DOE, 1994~) provides a methodology to establish a baseline data set, warning limits 
and controls, evaluated potential monitoring technologies; outline the preprogrammed response 
dunng venficabon monttonng, and summarue the current eme n response procedures The 

addressed 
requirements of DOP are appltcable to the decommissioning o '8"s the 779 cluster and must be 

9.4 ENVIRONMENTAL lSSUES 

9.4.1 National Environmental Policy Act (NEPA) 

Most of the infonnabon in this -on is taken from prevtous Site NEPA documents, including the 
Rocky Flats Cumulabve Impact Document (CID) published by DOE in 1997, which provides an 

time and cost eamates to 
and impacts analyzed for these two altemabves as they apply to decommissioning of the 779 
Cluster to the extent pracbcal and appropnate 

Alternatives Analysis 

The National Envtronmental Policy Act requires that acbons COndLlcted at the RFETS constder 
potenttal impacts to the enwronment. The Memorandum for Secretanal Officers and Heads of 
held Elements, dated June 13,1994, issued 
enbtled The Nabonal 
integrattng the NEPA 
NEPA documentabon is required 
enwronmental impacts of the proposed 
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9.4.2 PROPOSED ACTION AND ALTERNATIVES 

Alternative 1, Proposed Action, Decommissioning of the 779 Cluster 

The proposed action is the decommissioning of the 779 Cluster Decommissioning activities are 
to follow a project-specific plan approved by the DOE and CDPHE Activities consist of site and 
faality charactenzation, decontamination, dismantlement, and waste generation Any remediation 
waste generated by decommissioning activities would be transported to an appropriate facility for 
storage followed by disposal 

Alternative 2, No Action, Maintain Safe Shutdown 

Alternative 2 to Proposed Amon 

This alternative maintains the 779 Cluster faalities in their current configuration This 
alternative would not result in further enwronmental degradation, but does result in 
continued funding of landlord funcbon for general faallty maintenance 

Alternative 3, Alternative Use of the 779 Cluster Facilities 

Alternative 3 to Proposed Actton 

This alternative would maintam the 779 Cluster faalmes in their current configuration but 
change their mission in support of the RFETS 

Evaluation of Alternatives 

Altematrve 1' The objecttve of the proposed actton is to reduce the overall Srte mortgage by 
removal of faulmes that no longer have an intended miwon Decommtssloning indudes remmng 
q u i  ment, size reducbon and packagin of the removed equipment; s u m  ng the faality for 

charactemng, packaging, and shipping any resulbng remedmtion wastes In a-on, remaining 
building surfaces wll be charactenzed pnor to dismantling cluster faulitms 

Removal of residual contaminatmn would be inmated with the amplest and least aggressive 
methods, such as decontaminatton using damp doths. In the event that the least aggressive 
methods are not effecbve in achlewng the necessary level of decontamination, more aggressive 
methods may be employed to address contamination removal Proposed decontamination 
methodologies are descnbed in Appendoc B, Decontaminabon Options. The entire faality would 
then be dismantled (wth the exceptton of the buildin slab) and debns would be shipped to 

supports the accelerated dosure and results in minimal enwronmental degradation. 

Ahernatwe 2: This alternative would not accelerate closure of the ate, therefore rt was rejected 

Alternatrve 3 This alternative does not result in any detnmental environmental consequences but 
is rejected based on the followng evaluatton Alternative use of the 779 Cluster in sup rt of the 
RFETS mission was evaluated by the Site Faalities Use Committee (SFUC) THE S E C  
determined that there was no further mission for the 779 Cluster 

rea 8 ual mtamination, decontaminating B aality surfaces and structural mem te rs; and 

appropriate off-srte faalmes for disposal or recyde 8, is is the selected altematnre because it 

Use of the 779 Cluster for an alternative off-site use was evaluated in accordance wth DOE 
Order 4300 1 C, Subparagraph g, Disposal of Government - Owned Land and Improvements 
No future use was idenbfied through the DOE 4300 1 C evaluabon 
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9.4.3 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION 

Environmental effects associated with the D&D of the 980 Cluster are descnbed in the following 

Environmental Impact Issues 

As descnbed in earlier chapters and in Appendix A, the 779 Cluster is located entirely wtthin the 
(secured) Protected Area of the Site's lndustnal Area (see Figure 1-1) Building 779 housed less 
than 1000 kg (1 ton) of plutonium residues that required treatment (DOUEA-1120, p 3-6), and 
these have since been removed Initial investtgations show that many intenor surfaces, process 
drains, piping, glove boxes, filters, sumps, and other equipment are radioacttvely contaminated to 
vanous levels (see Sectton 4 0) Decontamination and decommissioning of Rooms 152 and 154 
in Buildin 779 was one of six pilot projects initiated in 1994 and intended to provide "lessons 

additton to Building 779, e Cluster consists of two coaling towers and two cooling tower chillers, 
a cooling tower pump house, a paint and storage faality, a metal storage faality, and a gas bottle 
storage facility (see Appendix A) 

The proposed decommissioning acttvities for the 779 Cluster involve asbestos abatement, 
decontaminatton of intenor surfaces and equipment by vacuuming and WI ing, disconnectton of 

equipment, further decontaminatton by wiping, washing, scabbling, and other methods (see 
Appendix B), and dismantling and demolition of the facilittes Many of these actnnttes could 
qualtfy as categoncal exclusions under DOES NEPA regulattons (e g , removal of asbestos from 
facilities (B1 16), demolittoddisposal of facilities (81 23)' disconnectton of utiltttes (B1 27), and 
minor acttvdies to place a faaltty in an enwronmentally safe conditton, no proposed uses 
(including reduang surface contaminatton, but not induding condittontng, treatment, or processing 
of spent nuclear fuel, high-level waste, or special nuclear matenals) (B1.28) 

Given the existtn enwronment and industnal setbng, envtronmental impact issues assoclated 
wtth the propose! decommissioning and decontammatton acWtWs for the 779 Cluster are limtted 
in scope The proposed actwities are unlikely to result in discemable adverse effects to biological 
resources, includin vegetatton, wetlands, wildltfe habitat, and state and federal sensittve (e g , 

are not located in a floodplan and the proposed acbvtbes wrll not be affected by, or themselves 
affect, any floodplain No wild and scenic nvers, pnme agricultural sotls, parks or consewatton 
areas, or natural resources wll be affected The proposed a w e s  wll prow& employment for 
a very small number of people, most of whom are expected to come from the current Site work 
force, thus, the acbwttes are also unlikely to result in adverse soaoeconomic effects Demolibon of 
the Cluster is not expected to be notceable off-stte and thus is not expected to result in major 
changes in visual quality of the Rocky Flats area 

Therefore, this discussion of envtronmental impact issues focuses more intensely on the following 
areas of potenttal impacts 

Mobilizatton of radioactwe and other contaminants into the enwronment vta soils, air, 
surface waters, or groundwater; 

Health and safety of workers who may be exposed to radioacttve and toxic or hazardous 
matenals (including lead, asbestos, and PCBs), and health and safety of the public, both 
dunng normal decommissioning acttwttes as well as amdents; 

Enwonmental issues assoclated with waste management, including the contnbutton of 
wastes generated by the proposed activities to the decreasing site-mde capacity for 
intenm storage and transportatton of waste, 

tR 
learned" t a at could be ap lied to subsequent projects (Categoncal Exclusion RFOlCX23-94) In 

electncal power, draining of piping systems and equipment, removal of g P oveboxes and other 

threatened and en & ngered) species populations or habmt. The faalittes to be decommissioned 

0 

0 

0 
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e The physical removal of Building 779 as an historic structure that is eligible for the National 

This project's contnbution to site-wide cumulative impacts 

Register of Historic Places and a secondary contributor to a potential Historic Distnct 
comprised of Cold War Era facilities at Rocky Flats, and 

e 

Geology and Soils 

Decommissioning the 779 Cluster will disturb minor land acreage, most of which has been 
previously disturbed Acttvities such as excavation could cause localized landslides or slumping 
to occur Some recontounng of the soils may occur after facilibes are removed to restore soil in 
areas disturbed b demolibon equipment. There mll be short-term increases in soil erosion and 
siltabon and smal Y , temporary losses of soil productwty Contaminabon of soils from 
decommissionin actrwbes is not expected because faulrty structures mll be decontaminated pnor 
to demolrtron of 18 e structures themselves 

Air Quality 

Potenbal impacts to air quality resulbn from the decommissloning of the 779 Cluster facilities 

the decontaminabon and removal of equipment and facility materials, radmudlde emisslons 
resulting from the decontaminabon and removal of equipment, and fugltnre dust emissions resulbng 
from transportation actiwtm associated wtth the decommissloning and demolibon actiwbes Air 
emissions from these actnMes mil be controlled and monitored in accordance with the Site Health 
and Safety Program (Section 7.0) 

Asbestos is present in several areas of Building 779, pnmanly in the form of pipe insulation 
These matenals will be removed by a properly cerbfied contractor in accordance wm applicable 
state and federal regulabons Assuming that the removal, transportabon, and final disposibon is in 
accordance Hnth applicable regulabons, there is minimal nsk of an asbestos release to the air 

Some equipment within Building 779 is potentmlv contaminated wtth beryllium. The house 
deanin actton level for beryllium contamination is 25 g per square foot. Cleanup and removal of 

a very small potential to cause a 
release to the air 
current ate procedures mll result in minimal nsk to both on- and off-site personnel. Cleanup of 
any buildin materials to the lowest level pracbcable will minimue any potenbal beryllium release 
dunng the 8€3 mditm of Budding 779. 

Decontamination, slze reducbon, removal, and uhmate disposal of equipment and matenals in 
Building 779 have the potential to release radionuclides to the air Decontaminabon and size 
redumon actwibes take place within containment (either glove box, B box, or hood) that is 
equipped with a HEPA filter In addition, the building mom exhaust is equipped mth HEPA filters 
This essentially eliminates the potential for a radionuclide release short of an acadent dunng the 
transportabon of the contaminated matenal Stack monitoring is also conducted to ensure the 
integrity of the HEPA filtrabon equipment 

Fugibve dust emissions mll result from the transportabn of materials and wastes from the 779 
Cluster There will be signtficant, short term fugmve dust emissions dunng the demolibon of the 
structure rtsetf mthout talan m~gabon measures Building 779 is a reinforced concrete and under 
block constructton which wi 9 I require the use of heavy equipment to reduce Because of the 
distance of the Cluster from Site boundaries, impacts mll be short-term to personnel wodung in 
areas proximate to the 779 Cluster 

indude asbestos emisslons resulting k m asbestos removal, Beryllium emissions resulbng from 

L matena B s and equi ment contaminated wtth beryllium L anagement of the contaminated matenals and equipment in accordance mth 
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Miscellaneous hazardous matenals will be removed from several structures within the 779 
Cluster These matenals will be managed in accordance with existing Site procedures and there 
will be little nsk for air emissions 

Water Quality 

Because the ground floor and basement of Building 779 will remain in place, and no other 
structures of the 779 Cluster will be removed below ground level, decommissioning of the Cluster 
is not expected to impact significantly storm water runoff, storm water percolation, or surface water 
flow charactensttcs 

Potenttal impacts to water qualtty resulttng from the decommissioning of the 779 Cluster include 
the release of liquid wastes contained in the faulity storage tank, impacts to storm water runoff 
dunng faulity demol&on 

Existing wastes collected in the faality storage tank located in the basement of Building 779 
present only a negligible nsk If they are managed in accordance wtth extsttng site procedures 

Building demolitton can result in partmiate runoff in storm water unless preventatwe measures are . 
taken For that reason the terms of the lndustnal Area DOP must be sattsfied 

Because decommissioning of the 779 Cluster wll not remove any porbons of structures below 
ground level, no new bare ground is expected to be exposed to wind or water erosion If 
appropnate in specific instances, silt fenan or similar protectnre device would be installed to 
prevent or minimize the possibilv of water- %o me soil leaving the immedlate area and entenng 
drainage ways. Demohon ambes ma , however, deposit small debns on the surrounding 

such matenal are expected to be small 

Among the techniques under consideratton for decontaminatton of the 779 Cluster is the use of 
water or steam to remove contaminabon and loose debns (Appendix B) While thls technique is 
effecttve in removlng contaminatton, tt also generates large volumes of potentially contaminated 
water and may even contnbute to the spread of contamination Surface water samples from the 
779 Cluster dratnage sub-basin will be collected ustng an automated station located to pull 
samples from the enttre sub-bastn's runoff. Water used for decontaminatton wtll be treated pnor to 
release 

pavement or ground surface which coul c r  be camed away by storm water runoff Quanttttes of 

Because no work wll be done below ground level, ground water should not be affected The 
basement of Building 779 wll be left intact wtth the statrway sealed to prevent in flow of storm 
water 

9.4.4 Human Health Impacts 

Decommissioning has the potenttal to expose involved workers, non-involved workers, and the 
public to radiological and other contaminatton because the nature of the work is to remove or fix-n- 
place contaminatton Disruptton of contaminants or hazardous matenals increases the chance of 
the contaminant or matenals being dislodged, becoming airborne, and being inhaled by or 
deposited on humans 

Radiological Impacts 

For involved workers, deactnratton and decontaminatton actnnttes at Building 779 are esttmated to 
result in a total dose of 17 person-rem to workers involved in decommissionin the 779 Cluster 

the same worker group conducted both deactivatton and decontaminabon actwtms. Ooses to co- 
located workers from decommissiontng operations at Building 779 alone have not been evaluated 

This exposure would be expected to result in less than 1 (0 07) latent cancer B atalittes, assuming 
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However, the annual radiological exposure of a maximally exposed co-located (unprotected) 
worker as a result of site-wide closure activities is estimated at 5 4 millirem (a millirem is 1/1 OOO of 
a rem) The corresponding risk of a latent cancer fatality to this worker is two in 1 ,OOO,OOO (CID, 
Section 5 8 1) 

Annual dose to the maximally exposed off-site individual from site closure activities is estimated at 
0 23 mrem, with a corresponding excess latent cancer fatality of 1 in 1 O,OOO,OOO The annual 
dose to the public as a result of all activities in the RFETS closure project at the peak time of 
exposure (1997 - 2006) is expected to be 23 person-rem, or a total of 23 rem for all of the 2 7 
million people projected to be living within 50 miles of the Site in 2006 This annual dose of 23 
person-rem would be expected to result in less than one (0 01) latent cancer fatality in the entire 
Denver area population Estimated annual dose to the maximally exposed off-site individual is 
well below the applicable standard of 10 millirem/year (CID, Section 5 8 2) 

Estimated doses from the 779 Cluster decommissioning are expected to be a small fradon of 
those estimates for site-wide adwties, as described above For companson urposes, DOES 
annual limit for occupational exposure as a result of all actwtties and through a1 P exposure 
pathways is 5,000 millirem (5 rem) per person The Site standard for annual exposure is 750 
millirem per person Natural background radiation in the Denver area results in an annual 
exposure of approximately 350 millirem per person 

Exposures to workers and the public will be controlled and monitored in accordance mth the 
RFETS radiation safety program (Secbon 7 4) 

Non-Radiological Impacts 

Non-radiological health effects (from exposure to chemicals) is measured by a hazard index A 
hazard index greater than one is considered to be a baas for concern, and the greater the index is 
above one, the greater the level of concern 

For the full suite of site closure a-s (induding decommissionin of all faalities), a hazard index 
of 1.2 has been calculated for a co-located worker who is chronicah exposed to all chemicals of 
concem simultaneously dunng worlang hours over the enbre penod of site closure The 
corresponding cancer nsk IS 5 in 100,OOO (CID -on 5.8.3). 

For the full suite of site dosure acbvtttes (induding decommissioning of all fad-), a hazard index 
of 1 5 has been calculated for a member of the public who IS chronically exposed every day for 
70 years to all chemicals of concern simultaneou 
scenano of exposure to a single chemical showed %azaJ indices of well below one for each 
potentially released chemical, analysls of potenbally caran 

Estimated non-radiological impacts from the 779 Cluster decommissloning are expected to be a 
small fraction of those estimates for site-mde activities, as descr~bed above 
workers and the public w~ll be controlled and monitored in accordance w~th the R ETS 
toxic/hazardous matenals and chemical safety program (Secbon 7 3) 

Occupational Hazards 

In addition to exposure to radiological and chemical hazards, workers at the Site are exposed to a 
vanety of industnal hazards such as heavy machinery, repebbve motion tasks, and physical 
agents such as heat and cold Using a general industry rate for construdon to esbmate injury and 
illness cases, site closure actwbes are estimated to result in 584 cases of injury and illness dunng 
the peak activity penod (1 997 - 2006) (CID, Sedon 5 8 3). The portion of these cases which 
would be estimated to result from the Budding 779 decommissioning alone would be less than the 
total Site figure 

(a hi hly unlikely event) A more reasonable 

nic air pollutants indlcates a cancer 
risk of 3 in lO,OOO,OOO for the maximally exposed off ate I r ividual (CID Section 5.8 4) 

Fres to 



DECOMMISSIONING OPERATIONS PLAN RF/RMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURU Rev 0, Page 86 of 96 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

The eneral industry rate of injury and illness is considerably higher than the histonc incidence 

with the RFETS occupational health and industrtal safety programs (Section 7 2) 

9.4.5 Plants And Animals 

rate ? or the Site, occupational hazards wtll be controlled, mitigated, and monitored in accordance 

Because the 779 Cluster is located in the reviously disturbed lndustnal Area, impacts to plants 

result as fugittve dust may distnbute undesirable matenals among existtn$ plant speaes 
Addibonal impacts may occur to vegetatton associated wth increased traffic in order to 
accommodate the decommissioning equipment Increased traffic, both vehicular and pedestnan, 
could result in some vegetation disturbance 

Mammals such as rats, mice, and raccoons are known to be resents of or vtsitors to the 
lndustnal Area. These mammals would be displaced, and some mortaltty would occur as a result 
of decommissioning acbvittes Bird nests attached to faal~bes planned for demolibon would be 
destroyed, although no direct bird mortality is antiapated 

9.4.6 Waste Management 

Envtronmental impact issues associated wtth waste management are related to human health 
issues, storage capaattes, and transportatton 

In general, waste generated from decommisstoning of the 779 Cluster indudes contaminated and 
uncontaminated equipment, tools, electrical condutt s stems, prpin systems, gloveboxes and 

in Sectton 8.0 

and animals are expected to be minimal F ossible minor impacts to other vegetattve areas may 

facility structural matenals Oecommissloning of the # 9 Cluster wl P generate waste as esbmated 

Decontaminabon wll be performed in conpncbon Hnth decMmissKKlin to remove radld ical 

release condtttons Items that have been decontaminated to a free release condibon wll be 
transferred for us8 at a ddferent locabon wtthin RFETS, for use at a dtfferent DOE faality, or sent 
to the PU&D organizabon for appr nate handling. Muced waste 

site disposal site Mixed waste will be stored onsite unttl the matenal can be shipped or final 
disposal. Hazardous matenals and excess chemicals wll be managed as waste, where 
applicable, and disposed of in accordance with established procedures Materials and waste wtll 
be charactenzed, stored and disposed of in accordance Hnth the requirements of approved Site 
waste management procedures which meets state and Federal regulabons (Secbon 8 9) 

Waste minimitatton wll be ubltzed in the planning and management of the 779 Cluster 
decommissioning wastes Mimination and reducbon of waste generated as a result of 
decommissioning is a high pnonty Standard decontaminabon operabons and processes will be 
evaluated for waste minimtzatton potenttal and surtable mintmizabon technques wtll be 
implemented (-on 8 0) 

With respect to transportatton concerns, the n 9  Cluster decommissioning project would generate 
and package matenals suitable to meet DOT transportabon requirements (Section 8 9). 

9.4.7 Historic Resources 

contaminabon and hazardous constdwnts. Where feasible, items wll %e damtaminat 3 to free 

acttvittes will be stored in permttte 7 areas on-stte, or where feast r le, shipped to an ap roved off- 
nerated from decommissioning 

P 

The envtronmental impact issue related to histoncal resources is the loss of Building n 9  as 
histonc structure ell ible for the Nattonal Register of Histonc Places and a secondary contnbutor to 

discussed in a subsequent section 
a potenttal Histonc B istnct compnsed of Cold War Era factltbes A related cumulatnre impact IS 
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Sixty-four facilities within the Site's Industrial Area, including Building 779, have been identified as 
important to the historic role of the Site in manufacturing nuclear weapons components dunng the 
Cold War (a list of these facilities is presented in Appendix A of the DPP) Building 779 was 
onginally constructed in 1965, with additions in 1968 and 1973 (see Section 1 2 2 and Appendix 
A) While this facility, like the others, is less than 50 ears old, one of the usual cntena for 

the weapons production activities at Rocky Flats 

Negotiations are undenvay between DOE and the State Histonc Preservation Officer (SHPO) 
concerning the propnate mitigative measures applicable to these facilittes, it is expected that 
Building 779 will % subject only to documentatton requirements (collectton or creatton of 
construcbon drawings and photographs), rather than presewatton No modtficatton of or damage 
to the faality wtll occur pnor to complebon of such an agreement and completton of documentation 
according to standards accepted by the SHPO 

9.4.8 Noise 

Decommissionin and demolitton of the 779 Cluster is not expected to signfcantly increase noise 
levels in the Roc& Flats area Most acbvtttes wtll take place ins& the assocrated facility so that 
noise levels, If elevated over ambient levels, wtll be confined to the 779 Cluster structures in 
which they are generated Other, less common acttvtbes such as scabblin (use of a machine to 
remove layers of concrete), blasttng (use of vanous matenals such as san % , dry tces, or other 
abrasives to remove superfiual contaminatton), and demolitton by backhoe ram, hydraulic cutters, 
wreckmg ball, or other devtces are expected to generate noise levels higher than ambient noise 
levels However, workers involved in those acbwties will use ap roprtate heanng protection 
devices durtng activtties expected to generate high nase levels P Sectton 7.2) Outdoor activities 
wtll take place at a distance from unprotected workers and the public and thus are not expected to 
increase noise levels to these populattons to an unsafe level 

9.4.9 Socioeconomic Effects 

determining eligibility is that it IS considered histoncal Y y significant as an essential component of 

Potenttal impacts from the decommissloning of the 779 Cluster would contnbute to a net overall 
loss of employment in the long run The current on-site work force in the faulity would either be 
drawn into the D&D acbvtbes for the faality (and potenttally for the enttre slte) or voluntanly lose 
employment. In the short run, the decommissioning acttvtbes could actually increase the 
employment level due to increased work force levels assoctated wtth D&D acbwbes. Additionally, 
a modest increase of purchases (raw matenals, etc) may result due to D&D acttvtbes in the short 
run 

Under the worse case scenano, rf the enttre work force currently housed in the n9 Cluster all 
opted for voluntanly unemployment, the net overall impact would not have a great adverse effect 
on the Denver Metropolltan area nor would tt adversely effect Boulder and Jefferson Counttes, 
where the ma jov  of the work force reside Taken as a single faality, the net effects are 
expected to be minimal 

9.4.10 Cumulative Effects 

Impacts associated wtth the decommissioning of the 779 Cluster would contnbute incrementally to 
potential site-wide cumulative impacts associated wtth the overall slte closure program 
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Some of these cumulative impacts may ultimately prove to be beneficial to the environment, 
assuming that the activities result, as expected, in the restoration of much of the Site's onginal, 
natural condition pnor to construction Removing human occupation, structures, and paved 
surfaces and reestablishing native grasses and other vegetation could restore native plant 
communibes and increase wildlife habitat, including threatened and endangered species Cleaning 
up contaminatton will reduce health nsks to human and animal populabons 

For other cumulabve impacts, further study may be warranted As with decommissioning of the 
779 Cluster, decontaminatton and decommissioning of structures site-wide will generate 
transuranic, low-level, low-level mixed waste, and industnal (landfill) waste Existing on-site 
intenm storage for radioactive waste is limited (DOUEA-1146), and eventually, as site-wide 
decommissioning progresses, additional storage capacity may needed The same is true for 
industnal waste, the exlsbng landfill is nearing capaaty and is scheduled for closure under the Site 
restorabon program In 1994, DOE prepared an EA and issued a Finding of No Significant Impact 
for a new sanitary landfill at the Site (DOEEA-0914) 

Also, demolibon of the 779 Cluster is part of a 

Register of Histonc Places and a secondary contnbutor to a potenbal Histonc Distr~ct compnsed of 
Cold War Era faalmes. Other histonc structures within this distnct are also proposed for 
decommissioning and presumed demolibon The cumulabve effect of these removals may be 
signlficant (see mdigabon measures below) Also, the collective effect of remowng most or all of 
the structures would be wsually dramabc High profile structures that have dominated the Site 
and the local skyline for 45 years would be eliminated The landscape would take on a less 
industnal and more open, rural appearance, similar to the rangeland that charactenzed the area 
before the plant was constructed 

9.4.1 1 Mitigation Measures 

Mibgabon measures are prescribed to reduce or avoid potentially adverse effects assoclated wth 
a proposed actnnty. For the decontaminabon and decommlssloning of the 779 Cluster, mmgabon 
measures will be considered in the areas of human health, worker safety, release of emissions 
and mobiluabon of contaminants, and cultural resources 

tenbal cumulattve effect to histonc resources 
Demolibon will result in the physical removal o p" an histonc structure that is eligible for the Nabonal 

Decommissioning wll be conducted in accordance wth applicable worker and public health and 
safety programs (Secbon 7.0), activities will be managed so that emisaons and discharges are 
wthin applicable regulatory limtts ( W o n  9 0) As required, decommissioning wll take place 
within containment of exlsbng faalibes or temporanly constructed faalibes (e.&, tents) WIUI 
funcboning drainage, air filtrabon, and other safety and enwronmental protecbon systems 
commensurate wth nsks inherent in the acbvtbes being conducted 

A runoff management plan will be developed and implemented to avoid mtaminabon of 
groundwater or surface water 

If, during demolibon actiwbes, groundwater is encountered, the water will be charactenzed for 
contaminants and a determinabon of its acceptabilrty for discharge obtained 

Precaubbns wll be taken to ensure compliance with the Migratory Bird Act which prohibits 
destruction of birds or their nests, actwe or inadve, without a permit Building surveys for such 
nests in the 779 Cluster will be conducted pnor to demolition 

No decommissioning acbvibes wll take place in or near habttat of known threatened or 
endangered species 
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No modificabon of or damage to facilitms determined to be eligible for the Nabonal Register of 
Histonc Places will occur pnor to completion of a Memorandum of Agreement wlth the SHPO and 
complebon of documentabon according to standards set forth in such agreement 

9 4.12 Unavoidable Adverse Effects 

The 779 Cluster decommissioning activities, if conducted as proposed, will have the following 
unavoidable adverse effects 

0 Physical removal of an histonc structure that is eli ible for the Nabonal Register of Historic 

Era faulitw; 

Short-term increases in air emissions and water discharges, 

Radiatton and chemical exposures to workers, co-located workers, and the public, 

Possible industnal accidents, resulttng in injury and illness, and 

Increased noise levels for the duration of decommissloning actiwtm 

Places and a secondary contnbutor to a potenbal !I istonc Distnct compnsed of Cold War 

0 

0 

resultmg in a small, but increased risk of adverse health effects, 

0 

0 

9.4.13 Short-Term Uses And Long-Term Productivity 

Unlike most pqects which commrt a Slte to a parbcular use for a period of t~me, the effect of 
decommissloning wll be to undo past commitments concerning use of the Srte and open up a new 
and broad range of potenttal future uses. Decommissioning does not commlt the Site to a 
parkular land use, rather, decommissionin of the 779 Cluster will be one step in the process of 

term uses 
ending one use and opening consideraQon 3 or a vanety of other possible future short- and long- 

9.4.1 4 Irreversible and Irretrievable Commitments of Resources 

Decommissioning is essentmlly a destmhon project elimnatmg existing uses, not a COnstNction 
roject consuming land and building matenals. Decommlssloning of the n9 Cluster wll release 

protecbve equipment, waste storage drums, and similar dems are T~~OUTCBS that wtl be 
irretrievably committed to the decommlssloning propct. 

P and and perhaps some faalibes for other uses. Funds, labor, equipment, fuel, tools, personal 
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Air Quallty 

Table 9-1 Federal And State ARARs for the Decommissioning of the 779 
Cluster 

Compliance with 
NAAQS 

Action I Requirement 

Mantarn qual@' of ambient ar for 
critena pollutants 

Prerequisite I Citation I A R A R  

5 CCR 1001 -14 Applicable I 

Air Quality 

40 CFR, Part 
262 
6 CCR 1007-3, 
Part 262 

40 CFR 264 553 
6 CCR 1007-3. 

1 264 553 

Compliance wlth air 
emissions 

Control of emissions for smoke, 
particulate, and volatiles of concern 
Implemented for construction 
activities, haul roads, haul trucks, 
demolition activities 

5 CCR 1001-3 
Reg 1 

Applicable 

5 CCR 1001-9 
Reg 7 

Compliance wnh 
NESHAP 

Regulates radionuclide emissions 
from DOE facilmes wnh a limlt of ten 
mremEyr Slte standard 

5 CCR 1001-10, 
Reg 8 
40 CFR 61 
Subpart H 

Applicable 

Air Qualrty Emission standards 
and compliance with 
asbestos work 
practice 
requirements 

Standards for demolttion, storage, 
and handling of waste 
Implemented through specific 
operat~onal direcbons in IWCPs 

5 CCR 1001-10 
Reg 8 

Applicable 

k r  Qualtly Compliance mth 
Hazardous Air 
Pollutant 
Requirements 

Implemented if the remedial &on 
involves a specific regulated 
pollutant,eg., lead 

5 CCR 1001-10 
Reg 8 

Applicable 

h r  Quallty compliance with 
ozone depleting 
compound 
requirements 

Ensure refrigerants are disposed of 
properly Approved vessel 
recovery method must be used 

5 CCR 1001-19 
Reg 15 

Applicable 

Sold Waste Sold Waste Disposal 
Act 

Requirements for disposal of solid 
wastes 

rSCA Disposal of PCBs Ensure that any materials mth 2 50 
ppm for PCBs are managed 
according to TSCA 

~ ~ 

Idenbfiibon and charactenzation of 
hazardous waste 

40 CFR 261 
6 CCR 1007-3, 
Part 261 

Applicable dazardous 
Naste 

Compliance with 
Colorado Hazardous 
Waste Act 

Standards Appllcable 
to Generators of 
Hazardous Waste 

Senerator 
Standards 

Generator prepares a manlfest if 
hazardous remedlatron wastes are 
disposed of offslte 

Applicable 

Appllcable Temporary unrt 
container and tank 
storage requirements 

TSD Faultly 
Standards 

Requirements for operation of 
temporary tank and container 
storage areas 
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Universal 
Waste 
Management 

used Oil 
Management 

Action I Requirement 

Requirements for 
Untversal Waste 
Management 

Requirements for 
Used 011 
Management 

Prerequisite Citation ARAR 

Closure Implemented If RCRA permitted 
untts are closed 

40 CFR Part 264 

Part 264 
6 CCR 1007-3 

Applicable Requirement for 
Closure of Permitted 
RCRA Units 

Requirements for 
Closure of RCRA 
lntenm Status Unrts 

Closure Implemented If RCRA lntenm Status 
Untts are closed 

40 CFR Part 
265 
6 CCR 1007-3 
Part 265 as 
provided in 
RFCA 
Attachment 10 

ADDlCabk 

40 CFR 268 

Part 268 
6CCR1007-3, 

Applicable Requirements for treatment and 
land disposal of hazardous waste for hazardous waste 

Governs battenes, pesttcides and 
thermostats 

40 CFR Part 273 Applicable 

Implemented If used oil is managed 40 CFR Part 279 Applicable 

Water NPDES 
Requirements for 
discharging waster 
into surface water 
bodies 

Discharge of stormwater or treated 
wastewater into surface water 
bodies 

40 CFR Part 122 
and 125 
5 CCR 1002-8 

Applicable 

Low Level 
Waste 
Disposal 

Low Level Waste 
Disposal 

Requirements governing off stte 
disposal of low level radioactive 
waste 

10 CFR Part 61 

6 CCR 1007-14 

4pplicabls 

Radiatlon 
Protection 

Standards for 
radiation protectton 

Establishes the cntena for the 
protectton of human health and the 
environment 

DOE 54005 

Radioactive 

Management 
waste 

Radioactwe Waste 
Management 

Reauirements for the DOE Order 
5420.2A mariagement and packaging of 

LLW 

C - Chemical Specrfic ARAR 
L - Locatron Speafic ARAR 
TBC - To Be Considered 
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10.0 QUALITY 

10.1 INTRODUCTION 

A contractor will be responsible for the management, control, and oversight of the Building 779 
Cluster Decommissioning Project The RMRS QA Plan (QAP) will be used to control and monitor 
the quality aspects of the project activities The QA Plan will describe roles, responsibilittes, and 
methodolo ies for ensuring compliance wfih DOE Order 5700 6C (the Order), and 10 CFR 

Decommissioning Project will follow the requirements of the set forth in the QA Plan 

10.2 PURPOSE AND SCOPE 

830 120, ( B nce-Anderson Amendments Act, also known as the Rule) The 779 Cluster 

The contractor's QAP will identify the strategy and controls currently employed, or to be 
developed and implemented by the contractor, to consistenti deliver products and services that 
meet the requirements of customers and stakeholders The 6 AP wll serve as a map of the 
current controls employed by the contractor, and will present a concise strategy for the conttnuing 
development of the contractor's QA Program 

The QAP is relevant and applicable to the speufic operattons of the contractor and its 
subcontractors, and where applicable, to the interface controls between the contractor and Kaiser- 
Hill, and between the contractor and other Kaiser-Hill subcontractors When Safety Class or 
Augmented Quality condibons exrst, Project 
who have earned the "Approved Supplier" 

de- to obtain subcontractors 
required to submit a 
The evaluabon and quality p y r a m  which meets equnralent 

approval o such programs is performed by Kaiser-Hill for placement into the Site Approved 
Supplier clst 

10.3 PROGRAM REQUIREMENTS 

The QAP will identtfy the QA elements of the QA Program and defines them in the context of 
implementmg programs and controls Speafic p rams and controls are also referenced in the 
QAP, such as floor level procedures, plans, and % ments used to control all actnnbes involved 
in the 779 Cluster Decommissioning Project. The QAP apples to all pqect personnel Propct 
personnel mll understand the program's impact from traming, indoctnnabon, and the commltrnent 
evidenced by management. 

One of the pnmary aspects of the QA program is management involvement. The project wdl be 
implemented through a pmject management team. This cntena also includes self assessments by 
the managementteam 

10.3.1 QA Systems And Description 

General 

The contractor will require that decommissioning a m e s  be appropriately planned in accordance 
with the provistons of the QAP, and that when activlties devlate from planned outcomes and 
indicate signrficant conditlons adverse to quality, personnel are required to stop the actwtty until 
correcttons can be made 

All personnel are responsible for performing ambes in accordance with approved documents, 
identifymg and parbapattng in quality improvements, customer Interface, supplier interface, and 
processes with which they are assoaated The project team is responsible for exercising stop 
work authonty over significant condiQons adverse to quality, and for attending training 
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QA Organization 

The QA Program is inherent to the work This is accomplished dunng the planning of work, 
through the participatton of Quality Engineers Integration of the QA program at the onset of the 
project will reduce the need for extensive inspections and assessments This early integration 
supports pnmary pnnciple of a QA program whereby the achievement of quality is embedded in 
the work processes, and that assessment should only be a tool for monitonng quality and 
contrnuous improvement 

10.39 Personnel Qualifications And Training 

Project personnel are qualified to perform their respecbve tasks based on a combinabon of related 
expenences, educabon, and training Education and expenence conshtute the pnmary means of 
quallficaton Decommissioning management, in conjuncbon Hnth training program administrators, 
are responsible for providing any addibonal slolls and training pnor to assigning employees 
specrfic propct dubes Typical training methods indude computer based training, classroom 
instructton, required readin , and on-the- ob tmning Qualficabon requirements and trcuning 

centralized tratning record repository 

The QA Manager establishes requirements for the competency of indiwduals planning , 
developing, assessing, and inspedng QA related work acbwttes Quality En ineers have the 
training, qualhbons, technical k n o w l ~ ,  and expenence commensurate WI tB the scope and 
complextty of the decommissionin acbwbes being evaluated Evidence of competency, and 

10.33 Improvement 

Employee parbclpabon in the assurance of quality, and the conbnuous improvement process, IS 
achieved through taktng ownership of their processes, and active1 seelong means to im rove 

of the project to improve succeeding phases The project team approach is one of the 
management tools employed to enhance product~~~ty and conbnulty throughout the propct 

Items, matenals and hardware that do not meet establlshed requirements are identdid, 
segregated, controlled, documented, analyzed and correcfed in accordance Hnth the Non- 
Conformance Reporting (NCR) process. A m e s ,  sew~ces and processes that do not meet 
established requirements are also identified and corrected in accordance Hnth the Quallty 
Condition Reporbng (QCR) process. Quality Engineers are responsible for su porting the NCR 

10.3.4 Documents And Records 

records are matntained an J retrievable through the pqect manager These records res* at a 

maintenance of competency have L e  n established and recorded in accordance Hllth the QAP 

those processes Decommisstoning project management wll use Y essons learned in ea c i  phase 

and QCR processes, and for assisbng in the disposlbon and correct~on of iden t i  ed defiuenaes 

Quality affectmg documents, such as work lans, operabng procedures, and health and safety 

receive the required rewews and approvals, the are uniquely identrfied, and their distnbubon is 

transacttons produced by the contractor are documented to an appropnate level of detail. 
Document rewews by subject matter experts, mana ement and Quality Assurance are 
as appro nate and as speufied in governing procedlres Quality records are preparxnd 
manad to  ensure that informabon is retained, retnevable, and lcgble. The document and record 
processes for the n9 Cluster Decommissioning Project are the same as the established controls 
for all UC/D pr~ject~, and are maintained in a consistent and approved method 

plans are prepared and controlled in acco rs ance wth approved processes These documents 

formally established Other essenbal poliaes, p r ans, procedures, declslons, data, and 

domed 

P L  
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10.36 Work Processes 

Decommissioning processes and activittes are controlled to a degree commensurate with the nsks 
associated with the decommissioning process or activtty Documented and approved instructions 
are incorporated to control decommissioning processes and actnnttes, maintaining compliance with 
referenced standards, engineenng specificattons, workmanship cntena, quality plans or other 
requirements 

Work IS controlled from the onset of the project through pqect management procedures, 
engineenng procedures, records management procedures, constructm management procedures, 
and work packages The IWCP is the formalized process that controls the development of the 
decommissroning work packages Established Waste Management Procedures and other controls 
ensure that the generatton and handling of waste meets governing requirements 

10.3.6 Design 

Sound engineenng, sclenttfic pnna les, and appropnate technical standards are incorporated into 
all destgn acbvtbes to assure inten Lptformance. site infrastructure programs, pnmanb  he 
Conduct Of Engineenn Manual (CO M), pro- controls for the design of items and 

identification and control of desi n inte aces, and venfication or validatton of design products by 

performed the work The venficatton and validatton Is completed before approval and 
implementatton of the destgn. 

The deslgn control processes for the 779 Cluster Decommissioning Project are exrstmg and well 
established. The deslgn control process is approved and documented through procedures for the 
control of desl n inputs, outputs, venficattons, revlews, changes, modrfications, and configuratton 
change con d Design control requirements for procured deslgn and engineenng sennces are 
also incorporated into procurement Speclficakm 

10.3.7 Procurement Of Items And Services 

Ip" processes Design wo a indudes inco ratton of applicable requirements and design bases, 

independent, qualfied indivldua B s, subject matter experts or groups other than those who 

The Decommtming Program implements a procurement and subcontracts system that complies 
wth the appropnate protocols required by the Slte. All procurement documents recetve a 
documented independent quallty rewew by Quality Engineers to assure incorporation of 
appropriate quality assurance requirements The QA organmtton revlews procurement 
documents to ensure that the requirements for ttems and sennces are dearly de cbd, including 

accordance with approved procedures. 

The contractor wll emplo control systems for identificatton, maintenance, and control of items, 

and that only a propnate items are used for the applicatton. Controls ensure that items are 
ident&d, han 8 led, stored, transferred, and shipped in a manner that prevents loss, damage, or 
detenoratm 

speafic performance requirements. Procurement documents are mtarned and a c&n intstered in 

including consumables. +tl e controls ensure that items are properly labeled, tagged, or marked, 

10.3.8 Inspection And Acceptance Testing 

Decommissionrng acbmes or rtems that require inspectrons andor acceptance testing wll be 
specified in work-contrdling documentation, such as IWCP work packages, operattna procedures, 
and data mana ement plans. Acceptance cntena and hdd potnts are dearly defined, in 

with approved processes Oversi ht and acceptance of sewices is performed in accordance 

the designated Quality Engineer 

accordance w R approved procedures Inspections are designed and controlled in accordance 

with approved documents by quali 7 ied personnel from the Decommissioning Program staff or by 
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Testing is conducted when necessary to verify that items and processes perform as planned 
Testing activities are planned and implemented in accordance with approved procedures that 
include provisions for performing the test, item configuratton, environmental condiuons, 
instrumentat~on requirements, personnel qual~ficattons, acceptance cntena, inspectton hold points, 
and documentatton requirements for records purposes Only controlled and calibrated 
measurement and test equipment are used for tesbng, measunng and data collection adwttes 

10.3.9 Assessment Program 

The contractor will establish and maintain an assessment rogram and procedures for planning 

QA organizatton, based on the nsk and QA performance indicators of the acttvtties being 
conducted Assessments are conducted by qualrfied QA personnel, independent of the 779 
Cluster Decommissioning Pqect. The results of assessments are documented, rewewed by 
appropnate management, and are tracked to venfy development and effectrve implementation of 
corrective acttons 

and implementrng assessments Assessments are sch J uled by an independent branch of the 

As prevtously indicated, the QA organization consists of personnel who partrapate wth and are 
matnxed to the mmmisaoning organuatton These personnel conduct monrtonng and 
surveillance acbvtbes as a conttnuous barometer of qualtty assurance compliance and 
implementatton DecMmlssKxling Program management also performs documented Management 
Assessments of the decommissionin organtzatton to determine the effectiveness of the QA 
Program and overall organizabon pe rs onnance 
11 .O FACILITY SECURITY 

All the containenzed SNM has been removed from Building 779 and the mated access area 
(MAA) has been dosed Building n 9  has been downgraded to a Nudear Matenal Safeguards 
Catego 3 building (dearance required for free access) After the completion of the SNM 

The Building 779 Cluster can only be accessed throu 

downgraded from a %lassifid" plutonium faallty to a Won-Classrfid" faal , but wsitors must 

these faalltres are not perm~Ued 

12.0 SCHEDULE AND BUDGET 

consoli 8 tron and deactnratton acWWs the building may be further down graded to a Category 4 

hold a DOE clearance or be escorted by a deared I r$" ividual. The Building 779 Cluster has been 

be escorted wtthin the 779 Cluster by a building qualified indiwdual. Genera 7 public access to 

the PA. lndiwduals entenng the PA must 

A summary level schedule has been prowded as Attachment 1 The schedule was developed 
using the work breakdown structure. The Cluster was subdivided into buildings and the 
buildings were divtded into work areas. The work areas were then logically Wd on the schedule 
as they were to be completed Within each work area the indiwdual tasks were tdenMied as 
being in one of three categories, equipment removal, system removal, or decontamrnatton The 
different categones wrthin each area were then logically tled so that the equlpment would be 
removed, the rwm would be decontaminated, and then after an enttre area supported by 
ventilatton was cleaned up, the supportrng ventrlation system and overhead systems would be 
removed Manpower resources were assigned to each actrvlty and the schedule was level 
loaded to arnve at the final schedule. 
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The project's budget IS dnven by the resource loaded schedule Each resource was assigned a 
cost and then matenal costs were added to the project The project's total estimated cost is a roll 
up of the individual actwtty cost 

.. - -  
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Appendix A 

Building 779 Cluster Description 
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1 .O BUILDING 779 CLUSTER DESCRIPTION 

1.1 SCOPE 

1.2 SUMMARY DESCRIPTION OF THE 779 CLUSTER 

Main structures in the Building 779 Cluster are the R&D faality, Building 779, a filter plenum and 
emergency generator building, Building 729, a filter plenum building, Building 782, the emergency 
generator faciltty, Buildin 727, a paint storage faality, Building 780, and a cooling tower, Structure 

Building 779 is located in the north central sectton of the Rocky Flats site, east of Buildings 
776/777 and north of Building 750 

The building is constructed pnmanly of filled concrete block lntenor walls are concrete black, 
transite, gypsum board, and acousttc paneling floors are poured concrete, covered wtth vinyl- 
asbestos ttle, carpet, or paint The roof is built up over rigid board insulatton, supported by 
poured concrete on a metal pad 

Dunng 1988, the extenor containment of Building 779 was structurally upgraded to wtthstand a 
Design Basis Earthquake and Design Basis Wind The Building 779 Cluster was used for 
research and development actnrities including physical chemistry, physical metallurgy, machining 
and gauging technology, joining technology and process development The Cluster supported 
weapons production activities and was an essenttal component of the nattonal secunty 
operattons performed at Rocky flats The areas in which these operattons were located are 
descrtbed below 

783 The faality was bui i in 1965 and has had several additions and modlficattons since then 

Description Of Facility 

This section descrtbes the physical arran ement of pnnapal buildings in the Building 779 Cluster, 
architectural and structural features, si n icant equipment, enwonmental control systems, and 

been in use since May 1965 Since then, two major addittons have been constructed The first 
additon (IdenMied b the Number 2 in Fi ures A-1 and A-2), IS also referred to as Building 779A, 

built in 1973 and is also referred to as Building 7796. Two new filter plenum buildings were also 
constructed They are Building 729 in 1971 and Building 782 in 1973 

General Description 

Building 779 is the pnmary structure- in the Cluster Ground-floor area (including a covered dock) 
is 42,800 square feet (W), the second floor is 24,370 W, and the basement is 540 ft2, for a total of 
67,710 ft2 The building is roughly L-shaped The north-south leg is approximately 161 ft wide 
and 214 ft long The east-west leg is 62 ft wide and 101 ft long At its highest point, the 
building is 27 ft tall 

Building 729 is one of the two filter plenum buildin s supporttng Building 779 and is rectangular in 

It is located south of Building 779 and is connected to it vta a second-story, 8-ft.-wide duct bndge 

Building 782 is the other filter plenum building supporttng Building 779 It is 60 ft wide by 99 ft 
long (From north to south) and is located east of Building 779 The building is 20 ft high It is 
connected to Building 779 via an underground duct tunnel, a two-story vertical shaft, and an 
overhead duct 

safety aspects of each. Building 779 ( ap denbfied by the Number 1 in Figures A-1 and A-2) has 

was built in 1968 4 e second additton ( B denttfied by the Number 3 in Figures A-1 and A-2 was 

shape Its dimensions are as follows 72 ft long ( B rom east to west), 38 ft wide, and 30 ft high 
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Figure A-1 First Floor Key Plan, Building 779 

7 

d 
P 

Figure A-2 Second Floor Key Plan, Building 778 

1965 
1968 
1973 

Figure A-1 & A-2 
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The emergency generator for Building 782 is in a separate concrete block structure and is called 
Building 727 It is located east of Building 779 and north of Building 782 

Building 783 is a cooling tower located east of Building 779 and north of Building 727 

Building 780 is a paint storage facility constructed of sheet-metal It is located east of the 
northeast corner of Building 779 

In addition to the structures mentioned, heating, ventilating, air conditioning (HVAC), electnaty, 
gas and compressed air, steam, water, process waste, sewer, fuel oil, and fire protection utility 
systems serve the Cluster 

Building 779 Description 

The pnmary functions of Buildin 779 were research and development There have been two 

laboratory, mechanical equipment space and two large machine shop areas 
(Building 779-3) supplied more office and laboratory space, plus an environmental storage area 
and a storage vault 

Floor plans for Buildin 779 are shown in Figures A-3 and A 4  The facility has oining, electro- 

offices, loading docks, locker rooms, a duct tunnel to Buildin 782, a second floor endosed 

Building 779 Seismic Modifications 

In 1987 and 1988, the concrete-btock structure of Building 779 was reinforced to Hllthstand a 
0 149 seismK: acceleraOon at bedrock and a 161 mph desi n basis wind More recent analysts 

Building 779 and (EQE, 1987') include 

fh 
major additions to the building %l e first addition (Building 779-2) prowded su plemental office, 

refining and coatmg I a%O ratones. It also contains machine shops, enwronmenta I storage areas, 

walkway to Building 777, and a second-floor duct bndge to \ uilding 729 

found the building to be vulnerable to somewhat lower loa 8 s Seismic modlficatIons were made to 

e second addition 

0 Seismic ties installed over the existmg north roof area, 

New concrete buttresses, grade beams, and dnlled piers were added, 

Honzontal steel strongbacks were installed against block walls, 

Verttcal steel strongbacks were installed between the roof and first floor along extenor 

0 

e 

0 

walls, 

0 Steel plate seismic collectors were installed on top of the main structural topping, 

A new metal deck panel was installed between the low and high roofs, 

The outer wall of the covered dock area was reinforced and sheathed mth metal, 

The ventilation duct support structure at the southeast comer of the building was braced 
by pairs of diagonal struts at the south and west sides of the tower, 

New tie-downs were installed at the ends of tapered girders, 

Most mndows and a number of doors were eliminated 

e 

0 

0 

0 

e 
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Foundations 

The foundations for Building 779 are horizontal and poured-in-place with reinforced concrete 
spread footings Dimensions va from 1 ft 6 in square to 6 ft 6 in square and from 10 in to 16 

beams, 16 inches to 18 in wide and 10 in to 13 in thick, rest on the spread foobngs oncrete 
grade walls, 10 1/2 in to 12 in thick and 4 ft 6 in deep, support the extenor walls 

Structural Framing 

Three types of framin members have been used in Buildin 779 Vertical concrete columns, 

steel columns (&in deep) are wide-f ange I-beams encased in concrete The columns support 
an extenor passageway and an extenor wall of the onginal building Concrete block pilasters (1 6 
by 16 in ) which have been reinforced with steel, were used in the single-story portion of the 
onginal building 

Exterior Walls 

The extenor walls of Building 779 are constmcted of mortar filled concrete block from the foundation 
base to a height of ei ht feet up the extenor wall From the et ht foot height on the extenor walls 

concrete wall of the storage vault and the metal stud and siding on a stora e area on the east side 

and 8 in thick on the second floor There is honzontal trussed wtre reinforcement in both intenor 
and extenor hollow core concrete block walls, however, there is no verhcal reinforcement. Walls 
are insulated vvlth either perlite fill between cavtbes or 2 in blanket insulabon Outer surfaces of 
the concrete blocks are painted The walls are designed to be the equivalent of 2-hr fire-rated 
walls 

8 in thick In depth below grade, x e footings vary from 3 ft to 9 ft Reinforced concrete rade 

P cast-in-place and rein 3 orced (1 0 in b 14 to 16 in rectangu ar) rest on slab foobngs Structural Y 

are constructed of ho B low concrete block except for the Win - i ick, poured-in-place, reinforced 

of the first addibon (Building 779-2) Concrete block walls are 10 to 12 in t a ick on the first floor 
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Figure A 4  

Figure A-3 First Floor Plan, Building 779 
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WALKWAY 
TO 

BUILDINC 777 

Figure A 4  

Figure A 4  Second Floor Plan, Building 77s 
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Floors 

The first-floor slabs in Building 779 are poured-in-place, reinforced concrete 6 to 8 in thick, with a 
barner on a gravel base The second-floor slab in the onginal building is 3 1/2-n -thick reinforced 
concrete on concrete joists supported by concrete beams The second-floor slab of the second 
addition is 8-in thick reinforced concrete on concrete joists supported by concrete beams 

Roofs 

Three different roof systems have been used on Building 779 The single-story portion of the 
onginal structure (#1 in Figure A-1) is structural steel mth 18 age steel deckng, insulation, and 

poured-in-place, reinforced concrete slab on concrete joists, supported by concrete beams 
The onginal building roof has insulabon and composlbon roofing, whereas the second addition roof 
has 2 inches of Yoamed-n-place" urethane and silicone rubber roofing The first additton roof 
consists of precast concrete tees wth 2 in of light-weight concrete, 4 in of perlite, and elastornenc 
roofing 

Interior Walls 

composition roofing The two-story porhon of the onginal bui -f ding and the second addition is a 

Most intenor and extenor walls in Building 779 are painted concrete block Storage vault walls, 
which are of 12-in -thick reinforced concrete, are also painted Ceramic ble covers the concrete 
block in locker room and restroom areas The intenor surface of most extenor walls is gypsum 
board 

Ceilings 

The ceilings in offices and hallways are suspended acousttcal ble In other areas of Building 779 
the ceilings are the cement undersides of floors and roofs. The major exception is an &in 
reinforced concrete ceiling over the storage vault 

Doors 

, Most of the doors in Buildin 

rom the outside office and maintenance areas There are two steel vault doors 
the enwronmental storage area and a lead-lined, 4-111 -thick Benelex door for the storage vault 

Windows 

779 are elther solid steel, steel wth louvers, or steel with safety 

WE 
lass windows. There are 8 ouble airlock doors separattng laboratory and develo ment areas ? 

I 

I ich dose off 

There are no windows in Building 779 The addibon (Building 779-3) on the south side of Building 
779 (Figure A-2) had windows that were sealed dunng the seismic upgrades 

Surface Finishes 

Most intenor and extenor walls in Building 779 are painted Walls in laboratory areas are painted 
with epoxy Walls and floors in rest rooms and locker rooms are covered with tde Floors in 
laboratones are painted with epoxy and the floors in offices and hallways are vinyl asbestos tile 

Duct Bridge To Building 729 

The duct bndge is an enclosed second-story structure that connects Building 779 to Building 729 
The interior of the bndge is 6 ft 8 in. wide by 7 ft 4 in high and spans 38 ft between the 
buildings 
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The floor is precast concrete twin tees with a concrete overcoat The walls are concrete block and 
the roof is 4-in thick, reinforced concrete with 2-in , foamed-in-place insulation and silicone-rubber 
roofing This bndge houses the two exhaust ducts from Building 779-3 The bndge is not used as 
a walkway 

Overhead Passage To Building 777 

The connecting, enclosed walkway from the second floor of Building 779 to Building 777 is 
approximatel 11 ft wide by 54 ft. long It has a reinforced concrete floor and roof and concrete 

Exhaust Duct Tower 

block walls v he roof IS insulated and has mulbple layers of roofing on top 

The tower structure for the exhaust ducts to Building 782 is located along side of Building 779 at 
the southeast comer It is 40 ft high and approximately 12 b 13 ft in cross-section Walls are 

the high point and 5 in thick at the low end The roof slab is on top of a metal deck and is 
covered with multiple layers of roofing matenal on top of 1 1/2 in of insulation 

Duct Tunnel To Building 782 

Exhaust ducts enclosed in a tunnel run east on the roof of Building 779, pass into the duct tower 
off the southeast comer of the building, down through the tower, and into a 484 -long 
underground tunnel, entenng Building 782 in the pit area 

The underground duct tunnel is 10 ft 8 in wide and 12 ft high on the inside Walls, floor, and the 
roof are 12-in.thick, reinforced concrete wlth an extenor waterproofing The top of the roof slab is 
about 3 ft. below rade Walls are supported by five concrete caissons ranging from 2 ft to 2 1/2 

Arrangement Of Building 779 

Building 779 is compnsed of three main areas (Figures A-1 and A-2) -on 1 is the onginal 
building and is two stones The first floor contains laboratones, a mechanical equipment room, a 
mantenance mom, an emergency enerator, and welding areas There is also a locker mom, 

laboratory areas containing mabngs R&D, X-ray, gas drffusion, off ices, and small laboratones 
There is also a small basement for process waste collecbon tanks, a fire protecbon water 
collecbon tank, and transfer pumps 

Seaon 2 has five large research areas which were used for metal joining, electroplatmg, and 
machining Smaller areas contam faultties whrch were used for measurement, mechanml 
properks evaluaoons, and physical evaluation. offices, a locker room, and a mechanical 
equipment room are also located in this secbon 

Section 3 is the second addioon to the building It consists of two stones located at the 
southwest comer of the building Seaon 3 houses a mass spectrometer surveillance lab and an 
environmental storage area. 

Emergency Generator Facility, Building 727 

The emergen generator faaliv houses a 500-lalowatt (kw) generator for emergen power for 
Building 782 %e structure, built in 1973, is 16 ft wide by 24 ft long by 12 ft high %e single- 
story building has 8-in concrete block walls that rest on 8-in -thick b 5-ft-deep foundation walls 

roofing The floor slab is 6-in thick, reinforced concrete Access is provided by a set of double 

&in thick, reinforced concrete block The roof is tapered, rein Y orced concrete slab which is 8 in at 

ft in diameter an 8 11 to 14 ft deep 

offices, radiatmn monitonng, and o R er small shop areas. The second floor has two large 

Concrete block walls support a 5-in thick, reinforced concrete roof s Y ab that has asphalt-gravel 
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doors and a single -door Ventilation is provided by six louvered gnlls This building has 
automatic spnnklers which contain an antlfreeze solution, and an -electric space heater for winter - 
freeze protecbon 

Filter Plenum Facility, Building 729 

Constructed in 1971, this is a one-story building with a small penthouse that serves as the 
connecbon for the exhaust-duct bndge to Building 779 The building is ap roximately 72 ft long 

Building 729 contains one two-stage and one four-stage filter plenum that filter room and glovebox 
air from Buildin 779-3 There is also a 150-kW emergency diesel generator used to maintain 

Reinforced concrete spread footings, 2 ft high by 3 ft 4 in wide by 1 ft thick, support reinforced 
concrete grade walls 13 to 19 in. thick and 3 to 5 ft deep The floor slab IS reinforced concrete 6 in 
thick There are two pits One is approximately 2 1/2 ft dee , the other is approximately 6 ft 

used fire suppression system water that could be contaminated Figure A-5 illustrates the first 
floor plan of the building 

Outside walls are actually two separate walls two inches apart, made of concrete block The 
extenor wall is 4 in thick and the intenor wall is 6 in thick with 2 in of loose perlite between the 
walls 

by 38 ft wide by 16 112 ft high The penthouse is 22 ft long by 10 ft wi 8 e and 7 ft 4 in high 

power to cntica 9 equipment within Building 729 in the event of a power failure 

deep Both pits are lined and have 12-in thick floor slabs 1R e pits were constructed to hold 

The roof consists of precast concrete twrn-tee jolsts topped with a 4-n thick concrete slab, 2-in. 
thick foamed-in-place urethane, and finished wtth silicone rubber roofing It is supported by cast- 
in-place concrete beams restmg on reinforced concrete columns 

There is a second-floor mezzanine above the control room in Building 729 The floor is a cast-in- 
place, reinforced concrete slab 

For fire protedon, the buildin has wet-pipe spnnklers throughout, heat detectors, and manual 

Paint Storage Facility, Building 780 

This building prowdes storage for paint and solvents It is a cormgated sheet-metal shed with a 
reinforced concrete slab floor and sheet-metal roof lntenor walls and ceiling are gypsum board 
The building has approximately 140 W of floor space 

Cooling Tower, Structure 783 

The cooling tower, in use since 1967 and rebuilt in 1985, supplies cooling water to Building 779 
Building 779-2 cooling water is provided by the Building 776 system. Structure 783 is 
constructed of aluminum and steel on reinforced concrete pedestals on a reinforced concrete 
foundation Since it consists entirely of metal and concrete, a fire protection system was 
considered unnecessary 

Filter Plenum Facility, Building 782 

This filter plenum facility serves the onginal Building 779 and Building 779-2 It has three exhaust 
plenums to support building, glove-box, and hood exhausts, plus a supply plenum for Building 
782 supply air The buildin has been in use since February 1973 It is 100 ft long by 61 ft 8 

and automattc sprays in the p 9 mum 

in wide by 15 ft 9 in high 8: igure A-6 is a floor plan of the building 
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Reinforced concrete caissons, varying from 2 to 2 112 ft in diameter and from 6 to 24 ft deep, 
support reinforced concrete grade beams which are 10 in thick by 5 ft deep The floor slab is 
reinforced concrete varying from 6 to 9 in thick There IS one large pit at the west side of the 
plenum building that holds the fire suppression system water tank and provides access through 
the duct tunnel to Building 779 The pit is 23 ft high by 22 ft wide by 17 ft deep The walls are 
12-in-thck, reinforced concrete The floor is reinforced concrete 12 to 17 in thick Walls in Building 
782 are 6-in thick-, precast, reinforced concrete panels joined in place by 8-in thick concrete 
columns that vary from 14 to 24 in wide There are no intenor walls 

The roof consists of precast, reinforced concrete twin tees wlth a minimum of 2 in of composite 
cast- in-place, stone aggregate topping It is supported by 8-in thick reinforced concrete roof 
beams resting on the reinforced concrete columns 

Automatic sprinklers throughout the building, and heat detectors wlth automatic alarms connected 
to the Plant Protection Dispatch Center, provide fire protecbon for the building 

Zone Concept for Confinement 

To ensure that radioactiwty is contained and controlled within the building, Building 779 is divided 
into several ventilation zones separated by physical barners Contamination control is 
accomplished through a senes of pressure-control zones, each of which is connected to dampers 
that control the amount of air leaving a zone Ventrlabon pressure is increasingly negabve from 
zone to zone toward areas of potentially higher radioactrvity The venblabon atmosphere flows 
from areas having the least potential for radioacbwty toward areas hawng progressively higher 
potentials 

The air-pressure balance between zones is maintained by diff erentral-pressure sensing 
instruments and is controlled by inlet and outlet zone dampers 

Pressure differentials maintain airflow toward the zone having highest radioacbwty potential to 
final filtration, pnor to being exhausted to the outside atmosphere. 

The outer shell of Building 779 provides the final contamment barner for radioactwe matenals 
before the outstde environment Conventional doubledoor airlocks prowde passage to areas that 
do not contain radioactwe matenals, such as offices or maintenance shops 

Glovebox Design 

The pnmary confinement of radioacbve matenals in plutonium process areas is achieved by the 
use of gloveboxes In eneral, process gloveboxes are of welded constructton, using formed 
stainless steel sheet 8 ome boxes are lined with Teflon@ Gloveboxes are covered with V8-in 
lead sheet where greater radiatmn shielding is required 

Glovebox windows are attached b means of floatrng gaskets or external studs and clamping 

or plastic, depending upon the use of the box If shielding was required, lead 
laminated with safety glass Glove ports are stainless steel nngs welded to glovebox walls 
Thick rubber gloves are attached to glove ports with steel nngs Before they were used, 
gloveboxes were leak tested to ensure their integnty 

Where possible, gloveboxes were designed with a single-level floor to prevent fissile material 
from accumulabng in low areas or pockets. Large openings in a glovebox, such as a ventrlahon 
duct, were posiboned above the floor of the glovebox to prevent the entry of liquid. Some 
gloveboxes that potenbally could contain a cntical quantrty of fissile matenal had a gravity flow 
drainage system capable of removing liquid to maintain a crrhcally safe depth Cnbcality drains 
terminated on the laboratory floor that was designed to hold the liquid in a cnbcally safe 

t3J 
bars that seal suitable gaskets vly indows are constructed of laminated safety lass, wire glass, 

glass was 
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configuration Liquid was then be sucked into special Raschig nng-filled vacuum tanks for 
subsequent analyses and processing 

Heating, Ventilating, and Air Conditioning Systems 

The purpose of the HVAC system is to control the temperature, humidity, and quality of the zone 
atmospheres within Building 779 The Building 779 Cluster contains several HVAC systems 
They are descnbed below for the following areas (1 original Building 779, 2) Room 127, (3) 

The air supply systems within Building 779 are capable of conditioning 100% of the outside air, 
however, the systems usually operate in a recirculating mode to conserve energy Control rooms 
and instrumentation operating under normal power, emergen power, or unintermptible power, 

Original Building 779 HVAC 

This portion of the Building 779 HVAC has two air supply systems, two air recirculating systems, 
and two air exhaust systems (Figure A-7) Outside suppl air for offices, lavatones, locker 
rooms, and the electron beam laborato within the ongina Buildin n9 structure is drawn into the 

a fiberglass filter in air conditioner, AC-2, by fan E201 Bnne is urculated through the air 
conditioning mls to reduce the temperature of the air entenng the HVAC system 

The fan delivers the air through temperaturecontrol heabng coils to office-area distnbuhon 
systems Figure A-8 illustrates a typical two-stage plenum of HEPA filters 

Most of the air from the office areas is reurculated through AC-2; a small amount is exhausted to 
the atmosphere through a filter plenum (FP-403) by building exhaust fan F 4 3 A  or B in Building 
782 

Room 122, (4) Building 779-2, (5) Building 779-3, (6 1 Building 729, and (7) A uilding 782 

ensure safe dependable surveillance and control of the HVA 3 systems 

building through fixed louvers and a bi I Y  screen, through backdra y t  dampers, then drawn through 

Outside air for hoods and gloveboxes, excluding inert loveboxes, passes throu h a distnbution 

A recirculation system for the produdon side mom air also has two fans, -404A and B, one of 
which recirculates 90% of the air from the prod-on side of the building through a filter plenum, 
FP-404, back throu h Its own air condiQoner, AC-I. (with the AC-I system, there is the option to 
use 100% fresh airs 

Air exhausted from the produdon side gloveboxes and hoods IS drawn by fans through four- 
stage filter plenums in Building 782 before it is exhausted to the atmosphere. Fan F401A or B 
pulls the glovebox exhaust through filter plenum FP-401 while fan F-402A or B pulls hood 
exhaust through FP-402 

Room 127 HVAC 

Room 127 is a mechanical equipment room located wrthin the orr inal Building 779 that has its own 

through the building exhaust plenum, FP-403, in Building 782 

Room 122 HVAC 

Room 122 is the control room for on inal Buildin 779, Building 779-2, and Buildin 782 HVAC 

FP407, and supply fan, F407, with chiller and heater, its air is exhausted directly to the 
atmosphere 

Y system similar to that for the office areas, except that t Be re are two suppl fans &IOIA and B) 

air supply and supply fan HV-I One hundred percent of the air P rom Room 127 is exhausted 

systems It also monttors the HVA e system in E uildinq 729 It has its own supp B y filter plenum, 
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Figure A-6 

Figure A 4  Floor Plan, Building 782 
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Building 779-2 HVAC 

The HVAC system for this part of the building is completely separate from the systems in the 
onginal Building 779 and Building 779-3 addition(Figure A-9) Supply fans F-1OlA and F-1016 
draw fresh air through a plenum into the laboratory areas for electroplating, joining, and machining 
Hoods in the laboratories draw air from the room in which the are situated and the hood air is 

Room air in Building 779-2 is reurculated through a filter plenum,FP-405, by one of two fans, F- 
405A or F-4056, to enter the system again through the supply air plenum 

Air supplied to the gloveboxes, excluding inert gloveboxes, in Building 779-2 is drawn by fan F- 
201 A or F-202A and then through a supply air filter plenum Before the exhaust is released to the 
atmos here, it is filtered by four stages of HEPA filters in FP401 in Building 782 One of two 

Building 779-3 HVAC 

Supply air for Building 779-3 is supplied from the south side of Building 779 It is heated, if 
required, then filtered by a roll or drum filter and a bag filter, after which it passes through a cooling 
-coil, through a fan (F-1) through zone heaters, and into the building (Figure A-10) 

Air required by the gloveboxes in Building 779-3 is drawn from the room air usin the flow created 

one pass system Room exhaust is filtered through a two-stage exhaust HEPA filter plenum in 
Buildin 729 Glovebox exhaust from Building 779-3 goes through a spray filter and then a four- 

east side of the building Room exhaust is pulled from Building 779-3 by one of two fans in 
Building 729, F-2 or F-3 Glovebox exhaust IS also removed by one of two fans, F-4 or F-5 

Building 729 HVAC 

A small supply-air fan located at the west end of the building draws air into Building 729 Room 
air is exhausted to the atmosphere through the same plenum that filters room exhaust from 
Building 779-3 

Building 782 HVAC 

This building also has its own supply fan, F-406, to provide air for the building Air is exhausted 
through plenum FP-403, in combinabon with exhaust from original Building 779 

Piping 

Piping located in for Building 779 was designed and fabncated in accordance wrth current 
standards at the Qme The followrng pipe lines enter or exit Building n 9  steam condensate, 
domesbc cold water, fire protedon water, natural gas, hydrogen, nrtrogen, argon, compressed air, 
process waste, sanitary sewer, steam, fuel oil, tower water supply, and tower water return 

Electrical Systems 

RFETS is senred by the Public Service Company of Colorado with two 115-kV lines, the 
Valmont and Boulder lines Each line is intended to handle loads imposed by plant faultbes 
Primary power distnbaon within the plant is at 13 8 kV Buildings 727,729,779,783, and 782 
are served from two 13 8-kV feeders Each feeder is designed to carry the entm load assigned to 
both If power in one feeder IS lost, the alternate automatically picks up and continuously carnes 

exhausted through the hood exhaust plenum (FP-402) in Bui Y ding 782 to the atmosphere 

fans, P 401A or F-401 B, exhausts the air to the outside (Figure A-7) 

’ 

by the exhaust fan, F-4 or F-5, in Building 729 Air supply and exhaust for Bull 8 ing 779-3 is a 

stage 8 EPA filter in Building 729, after which d pns  room exhaust and goes out the stack a? the 
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Figure A-8 Typical Two-Stage Filter Plenum for Exhaust Air 
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the entire load In addition to the backup feature, the dual feeder system provides a means of 
load balancing and isolabon for maintenance purposes Figure A-11 illustrates the basic electncal 
distnbution system for Buildings 727,729,779, and 782 

Substations 51 5-2 and 51 6-2 supply normal power to the feeders Building substations 
(transformers) 729-1,779-1 , 779-2,782-1, and 782-2 convert the 13 8 kV from the feeders to 480 
V for distnbution within the buildings 

There are four basic electncal systems for Buildings 727,729,779,783, and 782 

0 Normal Electrical Power 

0 Emergency Power Systems 

0 Uninterruptible Power Supply (UPS) 

0 Grounding and Lightning Protec%on 

Normal Electrical Power 

Switch gear, motor control centers (MCCs), and emergency motor control centers (EMCCs) 
distnbute building substation power to power panels, bus ways, and directly to some larger 
electncal loads Welding receptacles, lighting panels, and standard receptacles receive power 
from lighting or power panels, or bus ways 

When normal power is lost from an incoming feeder to an EMCC, MCC, swtch 

arrangement. This transfers the source of power from the inoperable feeder to its alternate 

Building 729 has this dual feeder arrangement only at the 13 8-kV level incoming to the 729-1 sub 
statron If either of the 115-kV power lines lose normal power, the plant power can be obtained 
from the other line. If both the nmary and alternate sources of power to a rbcular item in 

power re-stored via emergency generators The functron and operahon of the EMCCs are 
discussed in the followng secbon 

Emergency Power Systems 

Emergency power systems provide alternate sources of 480-volt, 3-phase power to the EMCCs 
dunng failure of normal power EMCCs recewe and distnbute normal power dunng normal 
operabon. When normal power is lost, emergency loads are automahcally transferred to the 
emergency power systems The emergency power IS then distnbuted to cnhcal loads whose 
operations are necessary at all bmes for secunty, safety, or radiation confinement 

Emergency power systems for Buildings 729,779, and 782 consist of three diesel engines that 
dnve three electnc generators Each generator unit services a separate funcbon, (I e , three 
different areas are covered with no redundancy between them) A 150-kW emergency generator 
is located on the first floor in Building 729, Room 105, and consumes fuel at a rate of 22 gaVhr 
There is a 250-kW emergency generator in Room 117 of Building 779 which has a consumphon 
rate of 21 gaVhr Building 727 houses a 500-kW emergency generator system for Building 782 
and this uses fuel at a rate of 55 gahr 

ar, or building 
substation, normal power can be restored via the transfer switches on the dual 3" eeder 

service are lost, the power to t ! at item is lost. Excepbons to this are the p" MCCs that have their 
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Table A-1 Equipment on Emergency Power 

CC 782-A -- Fed from 5WkW Emergency Generator, Building 727 

Pit Sum Pump P401,3 hp 
Control P ransfomer and Breaker 
Plenum Exhaust Fan F402A, 200 hp 
Plenum Exhaust Fan F402B, 200 hp 

CC 78228 - Fed from 500-kW Emergency Generator, Building 727 

Emergency LI n Transformer, 45 kVA 

Welding Receptacle, 6OA 
Condensate Pum s P-405A and P405B, 2 hp each 

Plenum Exhaust Fan F-B, 150 hp 
Contml Transformer, 1 kVA 
Plenum Exhaust Fan F41A, 50 hp 
Plenum Exhaust Fan F401B,50 hp 
Transfer Pump P-402,1-1/2 hp 
Manhole Sump Pump P-404,1/3-hp 
Supply Fan F-406,20 hp 

Power Panel P% P-I, uilding 727 

Plenum Exhaust P an F-403A, 150 hp 

CC 1003.1 - Fed from 150-kW Emergency Generator, Building 729 

Glovebox Exhaust Fan F4,5 hp 
Glovebox Exhaust Fan F-5,5 hp 
Building Exhaust Fan F-2,25 hp 
Building Exhaust Fan F-3,25 hp 
Supply Fan F-I, 15 hp 
Instrument k r  Dryer, 1 hp 
Instrument Atr Compressor, 5 hp 
Radiator Fan, 3 hp 
Vacuum Pum , 3  hp 

Condensate Pump Untt CPR-2,2 each, 1-1/2 hp 
Emergency bghtmg Panel, 8uiMing 729 
Emergency LI htmg Panel, Building 779 
Condensing 9 nit AC-I 

Condensate 1 ump Unit CPR-I, 2 each, 1-1/2 hp 

Emer ncy LIghting Panel EW-IE-12 (Cnt~callty Alarms, Disaster Warning PA) 
EMC tr IG-7 
EMCC IF4 

CC IC-7 -- Fed from 250-kW Emergency Generator, Burlding 779 

Condensate Return Pump CPR-IA, 1-1/2 hp 
Condensate Return Pump CPR-16, 1 1/2 hp 
Instrument Air Compressor C-2,2 hp 



DECOMMISSIONING OPERATIONS PLAN RFmMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ Rev 0, Page A-26 of A-34 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

Selective Alpha Air Monitor (SAAM) System 
Cooling Water Pump-Hot Side P-3A, 10 hp 
Cooling Water Pump-Hot Side P-38, 10 hp 
Cooling Water Pump-Cold Side P4A, 5 hp 
Coolin Water Pump-Cold Side P-48,5 hp 

Invertor Power (UPS) 
Dock Roof fan F407,2 hp 
Joy Air Compressor C-I, 20 hp 
Building Rectrculatton Fan F a A ,  30 hp 
Control Transformer Feeder, 6 kVA 
Buildin Recirculation Fan f-4046, 30 hp 

Room 160 

Three- 9, ole Receptacle, 30A, and Dn-Train 

Health $ hystcs Vacuum 

WCC IF4 - Fed from 250-kW Emergency Generator, Building 779 

Hot Water Normal Pump HP-IOIA, 7-112 hp 
Hot Water Standby Pump HP-l02A, 7-112 hp 
Beryllium Exhaust Fan 06-1 1 , l O  hp 
Condensate Pump 1 CPR-LA, 5 hp 
Condensate Pump 2 CPR-LA, 5 hp 
Building Rectrculatton Fan F405A, 30 hp 
Emergency Ltghttng Panel ELP4F4,15 kVA 
Emergency Ltghttng Panel ELP-IJ-4,lO kVA 
Building Rearculatton Fan F405B,30 hp 
Rearculabon Fan and Pump, Room 160 
Health Physics Vacuum 
Fire Water Pump - FP-405 

The 250-kW dieseldrtven emergency generator in Building 779 has an electrrc starbng system 
identtcal to the system for the emepncy generator in Building 727 Electnc heaters for water and 
oil keep the generator warm for rapd and dependable starttng. Heat to the generator mom is 
prowded from the Building 779 heattng system 

A safety s tem for Building 779 is the Process Air Programmer (PAP) PAP is used to start (in 
sequencebe venttlatton fans on eme 

for startup, radioa*T the P P takes correctnre 

power and to ensure roper ddferenttal- pressures 
confinement On the PAP monitors tf: e venttlation fans. Dunng 

to start On emergency power, the PAP 
ensures that the ventdatmn fans start n the proper uence. This prevents all fan motors and 
other emergency equipment from starttng stmultanms Fan-starbng current, or 'inrush" current, 
is about six ttmes fan-operattng current. To start these motors simultaneously would require an 
excesstve current demand from the emergency generator, whose speed would then be reduced, 
resulttng in unacceptable power frequency and a severe drop in voltage The PAP starts only 
one fan motor at a ttme, and watts at least 4 seconds before starttng each succeeding motor 

Uninterruptible Power Supply System (non-functional) 

A 1 0-kVA Stattc ProductsfM UPS system located in Building 779 provides power to certain loads 
that cannot wthstand even a momentary interruption transfer from normal to emergency power 
These loads include cnttcal equipment such as venttlatton controls and the process air 
programmer 

The UPS system consists of an invertor, storage battenes, and a battery charger. It is basicall 
an array of storage battenes that is connected to the normal and emergency power systems d e  
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array of storage battenes are kept charged at all times Direct current from the battenes is 
converted to alternating current by an invertor to provide compatible power for distnbution to the 
loads When normal power is lost and before the emergency generator can provide power, the 
loads draw the required power from the invertor which can remain connected and operational for 
up to 8 hours Since the invertor and battenes are always connected to the UPS loads, the UPS 
loads draw power without interruption When the emergency generator starts, it charges the 
battenes as required 

Grounding and Lightning Protection 

The grounding system for Building 779 functions as both lightning protection rounding and 

high currents that may occur dunng a storm, thus protecbng the building structure and electncal 
equipment mthin the buildin As a building electncal grounding system, it offers a path to ground 
for electncal fault currents (s a ort circuits), and supplements the protecbon offered by fuses and 
circuit breakers to the electncal equipment in the building The grounding system also dissipates 
(from equipment) stabc electrical charges that could cause shock or fire Metal electncal equipment 
enclosures are grounded to prevent possible shock to personnel if a short circuit should occur in 
the equipment enclosure 

The grounding and lightning protection system for Building 779 was installed in accordance with 
applicable codes of the Nabonal Fire Protectton Association (NFPA) and Underwnters' 
Laboratones (UL) lists in effect at the time of constructton 

GROUNDING SYSTEM 

building electncal grounding As a lightning protection grounding system, it o # ers a path to ground 

Grounding consists of a senes of 45 ground wells spaced around the outside of the building Each 
ground well has a 3/4-11 by 104 ground rod dnven into the ground so that the top of the rod is 
below grade These ground wells are interconnected by a gnd of bare copper wire forming a 
square array below the first floor of the building All conductors outside the building are buned 
below grade Buned conductors along the outside walls of the building connect the lightning 
protmon system to the gnd Down conductors within the building connect electncal 
on the first and second floors to the gnd A similar grounding system has been install 
of the support buildings for Building 779 (Buildings 727,729,783, and 782) 

LIGHTNING PROTECTION SYSTEM 

rpment for each 

The Building 779 Cluster is equipped with a lightning protedon system that mll carry lightning 
discharges safely to the ground without injury to personnel or damage to structures or equipment 
The system consists of air terminals (lightning rods) untformly spaced around the roof penphery 
and across open roof areas Air terminals are also placed on exhaust stacks, ventilators, and any 
other structure or item of equipment that is espeaally susceptible to receiving a lightning stnke. Air 
terminals are interconnected by cables to the grounding system descnbed above The lightnin 
protection system was designed in accordance with the applicable building codes at the time o 
construction 

B 
Electrical Safety Evaluation 

EFFECTS OF NORMAL POWER FAILURE 

Normal electncal power for Building 779 comes from main substabons 51 5/51 6 and has a double 
feeder configuration Any load may receive power from either of two feeders by automabc or 
manual switching (The main substation has disconnects and be breakers to tasks may switch 
automatically when one power source is lost) Protective relays monitor the normal power and 
actuate breakers in the 13 8-kV substations to resolve problems such as excessive current, low 
voltage, and frequency deviations 
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Personnel monitor the major substations 24 hours a day Operation of a circuit breaker or tie 
breaker activates an audible alarm and indicator light on the plant power system board This 
alerts personnel to problems in the system so that immediate corrective action may be taken The 
power system board indicates the status of breakers and feeders in the system 

As alarms are acbvated at the plant power office due to a breaker malfunction, an alarm activates 
in the Plant Protection Dispatch Center This alarm indicates which substation has a problem, but 
does not identify the status of the breakers 

Upon loss of normal power from the 515 or 516 substation, the tie breaker between the 13 8-kV 
feeders closes in approximately 3 7 second, restonng normal power (through the be breaker) from 
the operational substation to the inoperative side of the system (Interlocking circuit assocrated 

would add to the fault current) 

The building swtch gear (779-1/2) also has disconnects and tie breakers to swrtch automatically 
in the event one power source is lost If the automabc be breaker fails to close at the 515/516 
substation, or rf switching rearrangement is required to restore power, plant power personnel 
perform the required tasks manually These take approximately 30 to 60 min 

If the automabc be breakers at 779-1/2 or 782-112 fail to dose, Ublibes personnel restore power 
manually in about 10 min If there is a loss of both 

approximately 5 to 15 seconds and connect with the emergency switch gear (480-V 
normaVernergency) UPS loads are unaffected by any outages 

EFFECTS OF EMERGENCY POWER FAILURE 

The emergency generator in Building 727 has a diesel fuel tank which contains approximately a 2- 
hr supply of fuel The other emergency generators have diesel fuel tanks with approximate l-hr 
fuel supplies Chapter 7 of the Operattonal Safety Requirements (OSR), defines the minimum 
duratton that the emergency generator main fuel oil supply shall prowde 

If an emergency generator fails to start, utiltty operators must take action to start it manually If a 
major failure of the emergency generators and both sides of the normal power supply occur 
simultaneously, the UPS system can remain in operabon for the loads (e g , HVAC 
instrumentatton) connected to rt to effect a safe shutdown of crtt~cal systems All loads on 
emergency power, (e g , HVAC fans and normal power loads) will not operate 

with the tte breaker prevents the latter from closing when an electrical fault exists, if x e closing 

wer sources to the building, the emergency 
generators start automatically, after a 5-sec delay I? mergency generators reach full speed on 

EFFECTS OF A UPS FAILURE 

There are two modes n which a UPS could fail (1) an electncal or electronic failure whin the 
UPS, and (2 exhaustion of UPS batteries when no other power source is available If normal or 

through the alternate feed In the second mode of UPS failure, if 
normal or In that 

power is restored 

emergency d. C power is available during an electncal or electronic failure of a UPS, the ATS 
actuates to supply 

is not available, a loss of power to UPS loads wll occur 
building condibons or operate any HVAC controls until AC 
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WORST-CASE FAILURE 

The worst-case failure of the electncal systems could occur if both normal power sources were 
lost, the emergency generator would not start, and the UPS systems failed 
If all sources of power are lost, including the UPS system, the buildin sup ly air dampers will be 

building to go to a static air condition 

Under static air condibons, some release of radioactivity within the building may be possible, 
since internal confinement barners depend on negative air pressures within the gloveboxes The 
amount of airborne radioactiwty is not expected to cause any senous problems in restarting 
decommissioning operations once power is restored If the exhaust dampers fail closed, minor 
releases to the environment may be possible due to evacuation of the building 

Upon loss of power, all operabons are suspended until power is restored Operabng personnel 
are evacuated from the building, if the building supenntendent or radiabon monitonng personnel 
determine it is necessary 

Gas and Compressed Air 

Inert gas for the Building 779 Cluster IS supplied from vanous sources outside the Cluster Com- 
pressed air is piped to the Cluster for use in pneumabc equipment Inert gas wll not be used 
dunng decommissioning 

Inert Gas Systems 

Nitrogen is used for inverttng certain gloveboxes and for supplanting compressed air within the 
glovebox system Nitrogen is supplied from an outside supply tank located on the east side of 
the building These gloveboxes are flooded wth dry nitrogen dunng operahons and the 
glovebox ventilabon system exhausts the gas Argon was also used in Building 779 to inert 
certain operaaons It is stored in an outside supply tank located on the east side of the building 

Natural Gas System 

Natural gas enters Building 779 on the west side of the building at the top of the first floor The 
natural gas system will not be used dunng decommissioning. 

Compressed Air System 

Compressed air equipment located in the Building 776 area supplies air to Buildings 779 and 782 
Building 779 has two compressors that can service the building in an emergen 

pressure up to 90 pounds per square inch (psi) 

Breathing Air System 

The breathing air system provides quality air for supplied air work in the building Breathing air is 
used by workers in areas wth high airborne radioactwity It is supplied to suits that isolate 
workers from this environment 

closed manually and the building exhaust air dampers wll fail closed B h P  is allure mode allows the 

Building 729 
maintains its own compressor Compressors are on the emergency power gn 7 and can supply 

The compressor stabon and air quality control equipment assmated wth the breathing air system 
are located in Buildings 707 and 708 Dstnbmon piping bnngs the air into Building 779 at 90 psi , 
already filtered, dned, and monitored The monitonng system in Building 707 checks masture 
content, excess flow, pressure, temperature and carbon monoxide and condensate oxygen 
levels This station contmuously monitors the quality of the breathing air Should the air become 
unacceptable, the supply automatmlly stops and an alarm sounds in the utility control room 
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Steam Supply and System 

Steam for the Building 779 Cluster is supplied by the main heating plant in Building 443 via valve 
station C which is located north of the Building 776 maintenance shop In valve station C, the 
steam is reduced to 125 psi before continuing on to Building 779 Condensate is piped from 
Building 779 to Building 771 then to a large holding tank near Building 443 

Water Systems 

Treated water is supplied by gravity pressure (from an elevated storage tank) from Buildin 124 

water is used in the fire suppression system, as makeup for the domestrc process and cooling 
tower water systems Domestic water is provided by a 4 in line from the 10-in plant loop and is 
used for the lavatones and as supply to the process water systems Domestic and process 
systems have backflow preventers to keep process water that could be contaminated, from 
contaminating treated water Fire protectton water is discussed in Appendix A, Fire Protectton 
Nine cooling towers are open cooling water systems using untreated water as the pnmary make- 
up source and domestic water is used as an alternate source Cooling towers are the final heat 
sink of the cooling system Cooling water is circulated by electnc pumps 

The process cooling water s stem is a closed-loop system Pumps circulate water through shell 

the exchanger tubes 

Process Waste System 

The areas in which radioacbve operations are performed drain into one holding tank in the 
basement (Room 001) of Building 779 

Sanitary Sewer System 

The sanitary sewer system se~v~ces showers, restrooms, and janitors' closets outside the airlock 
system Some sanitary sewer inlets are located in controlled areas The system handles blown 
down from the cooling towers, as well as overflow and relief valve effluent. Waste water IS 
delivered to the waste treatment plant (Building 995) through a vttnfied day sewer main 

Fuel Oil System 

Fuel al for the emerge 

tanks that suppl the generators The cluster has a 3,000-gal underground storage tank west of 

Off the southeast comer of Building 729, there IS a 63O-gal underground oil storage tank to supply 
the 15-gal diesel fuel tank at the 150-W generator The Building 779 250-kW generator in Room 
1 17 has a 2O-gal diesel fuel tank plus an under round 500-gal storage tank, the latter is located 

storage tanks with above ground tanks is currently being completed The above ground tanks 
are expected to be in place before the start of the decommissioning effort Final disposrtion of the 
underground tanks is part of the tank replacement project 

through a 10-in loop on the plant site The loo system allows water supply to flow from t a e 
area of least resistance, and permits isolation o P piping sections for maintenance purposes The 

and tube heat exchangers. fl ejected heat IS absorbed by tower cooling water passed through 

generators is stored in se rate, underground and above ground tanks 
There is one tank for ea 2 generator Pumps bnng tr e oil from the storage tanks to the diesel fuel 

the building f W C r  ing a 9O-gal diesel fuel tank at the 500-kW generator inside the building 

near the truck ramp on the east slde of the buil 8 ing A project to replace the underground fuel oil 
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Fire Protection 

The extenor walls and roof of Buildings 779 have a 2-hour fire rating Within the building, 
laborato areas are separated from office and service areas by 2-hr rated walls Wall intenor are 

of gloveboxes and process equipment consist of noncombusttble matenals 

Door openings in fire-resistant walls are equipped wth automattc hre doors of a comparable 
rating Ducts that penetrate fire-resistant walls have fire dampers to prevent the spread of fire 

Windows located on the top of gloveboxes are made of fire-resistant, wire-reinforced glass, while 
most others are constructed of safety plate When required, fire resistant doors separate 
connected loveboxes Fire-resistant doors that must remain open have fusible links for 

finished x t roughout with fire resistant and noncombusttble matenals Major structural components 

automattc c B osure in the event of fire 

All areas in Buildings 779,782, and 729 are equipped with overhead spnnklers These are 
installed according to code, wtth alarms reporttng to the Plant Protecbon Dispatch Center and the 
Fire Department Each nser is equipped with an external flow alarm which sounds an audible 
alarm when a spnnkler system is being discharged. Wet standpipe hose reels and portable fire 
extinguishers throughout the factlity supplement the automatic spnnkler system 

The water-supply system is connected through the plant with at least two independent paths 
such that water can feed two separate fire water mains There is a single nser for the spnnklers 
in Building 779 This water supply system can also feed one nser in Buildin 729 and 782 Fire 
protection water is drawn from the connectton by two 6-in lines outside Bull r ing 779, one from the 
east and one from the west The two 6-in. lines are joined together at a tee connecbon inside the 
building, at which paint a single 4-in line is used to supply water to Building 779 spnnkler 
system The plant water supply system and redundant building supply allow water to come 
from the area of least reastance, and permit isolation of the piping secbons for maintenance 

Fire protecbon water for Building 782 comes from the Win domesttc-water supply It enters the 
building through a 6-in pipe and after being drawn from this main supply, provides water to the 
building spnnklers, deluge systems, and inside hose reels. Domestic water for this buildin 

in supply for both fire protecbon and domesbc water use The rearmlattng filter plenum in 
Building 779 has redundant feeds from the two 6-in lines, but exhaust filter plenums in Buildings 
729 and 782 do not have redundant feeds However, the Building 782 plenums can be manually 
connected to the 6-in domestic water line The building spnnkler systems are not cross- 
connected to other nsers Building 727 has an automatic spnnkler system wth an anbfreeze 
solution 

comes from a separate 6-in line -off the 10-in supply Building 729 has one &in line off 8 e 10- 

For each major laboratory and equipment area, manual fire-phone alarm stat~ons for each major 
laboratory and equipment area are installed in corridors and along exrt routes These activate 
local and plant wide alarm systems Emergency telephone lines permit instant communicatton 
with the site Fire Department Incoming air temperatures to all exhaust h u m s  are monitored by 

recorder in the uttltbes control mom in 779, and a local alarm at the affected plenum 

In additton to the TIRA system, an automatc fire alarm system activates If air coming to the 
plenums reaches 190°F This system sends alarms to the fire department, the uttlibes control 
room main panel, and the plant protecbon dispatch center The heat detector will also start water 
spray upstream of the mist eliminator sectton of the affected plenum These plenums have an 
automatic water spray pnor to the mist eliminators, and a manual water deluge system pnor the 
first stage of HEPA filters, as shown in Figure A B  

a Temperature Indicattng, Recordin and Enunaating (TIRA) system I P the temperature of air to a 
plenum goes above 120-F, the TI R%. activates audible and visual alarms and a strip chart 
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Radiation, Contamination, and Criticality Safeguards 

Radiation Control 

Gamma and neutron radiation surveys are performed as required to support decommissioning 
activities All employees worktng in a radiation control area wear dosimetry badges containing 
thermoluminescent elements to measure exposure to these radiabons Badges are interpreted 
according to job and potenbal for exposure 

Physical radiation protection in the form of plexiglas, Benetem, water walls for neutron shielding, 
and lead for gamma shielding, has been successful in keeping radiatton exposure to employees 
at ALARA 

As r wed, the metal sides of the standard gloveboxes are covered with a V8-n layer of lead 
Glove ”% ox windows typically have a 1/4-in thickness of leaded glass outside a layer of safety 
glass Removable or hinged lead covers at all glove ports provide shielding when the loves are 

provided for gloveboxes 

Contamination Control 

Personnel safety is enhanced throu h 

not in use In areas where radiabon calculabons indicate, addibonal internal or external s a ielding is 

Selecttve Alpha Air Monitors (SAA 9 s) are located in 

potential, addibonal respiratory equipment, such as full-face masks or supp B ied air suits may be 

contaminabon 
are positioned at gloveboxes and conveyor lines near glove rts Hand and foot monitors 
(alpha combos) are placed at work areas and corndor extts g r  work wtth reater exposure 

required Addtttonal shlelding (lead aprons) may also be required 

The level of airborne contaminatton is conttnuously sampled by fixed air sampling heads These 
heads are located at each mom exhaust port, on the outside of gloveboxes near the glove ports 
and bagout stattons, and near down draft tables throughout the work areas. Collecbon media are 
counted daily to determine average alpha contaminabon levels 

Self-monitonng for the presence of radioactwe matenal on the body or dothing IS required of 
process workers and vtsitors. Complete monitoring is required before leaving the building’s 
controlled area 

Hand monitors (alpha mets) for the 

Any potenttal Contarninatton releases are contained wtthin controlled areas through good 
housekeeping practtces and engineenng controls Equipment or materials are not penttted to 
leave the process areas wthout a complete survey for radioactwe matenal contaminatton 

Penetrattons through the walls and the ceiling in Building n9 are sealed to prevent the spread of 
contaminatton Contaminated fire water is controlled by cnttcally safe low weirs at exits and at 
corndor ex& to the outside 

In the event of a radioactrve matenal release within the building, the HVAC systems contain 
airborne radioacbve contaminatton, pemttbng no harmful release of parbculate radioactwe 
pollutants to the surrounding envtrons Before bein exhausted to the atmos here outside the 
building, ases from the process gloveboxes pass B rough four stages of HE f3 A fitters in the final 
exhaust p 9 mum Room air from the laboratones is filtered through two stages of HEPA filters 

Air emissions discharged through stacks are monitored and samples are measured for long-lived 
alpha actnnty SAAMs constantly monitor the exhaust from each stack for plutonium An alarm 
system exists and is acttvated if out of balance limits are exceeded which results in assatton of 
discharge acttwbes 
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Criticality Control 

Nuclear cnticality safety is achieved by both administrative and physical controls Nuclear 
matenal safety limits, double-conttngency cntena (where at least two independent conditions 
must exist simultaneously before a cnticality accident is possible), and stnct handling and storage 
procedures for fissile matenals are examples of administrabve controls that are enforced to 
prevent a cnttcality accident Physical safeguards are designed to control parameters that 
influence cnticality such as geometry, reflection, and interaction Examples of these physical 
safe uards are fixed spacing, safe geometry tanks, and neutron absorbers (neutron poisons) 

The equipment is made dimensionally safe or contains nuclear poisons to eliminate the 
potenbal for nuclear cnticallty 

Most glovebox floors are level to prevent accumulation of liquids and matenals in low 
areas Where this is not pracbcal, dams and cnbcality drains are installed as a precaution 

Dams are installed at stair-wells, elevator shafts, corndor entrances, and doonnrays to 
modules to safely control the spread and depth of liquid 

lnteracbon in storage arrays is controlled by permanently posiboned racks, interaction 
dunng transfer of matenal IS controlled by camer and cart design 

Safeguards such as camer desi n, cnbcality drains, and dams prowde cnbcality protecbon 

The B ollowing conditions apply in the operabon of Building 779 
0 

0 

0 

0 

0 

from water used to extmguish a R re, filter plenums have a drainage system to handle the 
spray water 

Alarm and Communications Systems 

A comprehensive system of both audible and vtsual alarms warns personnel of malfuncbons and 
hazards Among these systems are fire, radiabon, secunty, o qen level, overflow, cnbcality and 
pressure alarms. These alarm systems are connected to the ub 7 tbes control room and as alarms 
are received correcbve acbons can be implemented 

Fire Alarms 

The fire alarm system in Buildin9 779 consists of 20 manually operated telephone stabons and 9 
automattc stations Manual stabons are acbvated by Ian the- telephone (inside the alarm box) 

Department (Building 331) The system in tum identtfies the locabon an type of transmttbng 
station The alarm also sounds the building fire bells 

Automatc fire alarm stat~ons are acbvated through storage area contact heat detectors, filter 
plenum heat detectors, and spnnkler water flow When the automabc fire alarm stabons are 
acbvated, si nals are sent to the Plant Protectton Dispatch Center and Fire Department In some 

Selective Alpha Air Monitors 

SAAMs (37 units) are located throughout the facility, supplying contmuous monitonng When 
airborne radiatmn counts reach a predetermined level, these monitors acbvate audible alarms and 
wamin lights in the affected area and in the radiabon monitonng office Alarms can also be 

8 to send a signal directly to the Plant- Protectton Dispatch 80 nter (Buldn 121) and the Fire 

instances, a B arms also sound locally 

manua 3 ly activated 
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Security Alarms 

Security alarms in Buildings 779 include door alarms on all outside entrances These alarms are 
also transmitted to the Plant Protectton Dispatch Center 

Communications 

Vanous methods of communicattons are used internal and external to Building 779 The pnmary 
method is the telephone A public address system, connected to the Plant Protmon Dispatch 
Center, provides both internal and external communicattons to building personnel Two-way 
radios provide communicabons between the uard 

between personnel and the dispatch center Emergency fire telephones permit communicattons 
directly wth the plant Fire Department In addibon, radiatton, cntrcality, secunty, and fire alarms 
offer a passive form of internal and external communicabons 

sts at the Building 700 Complex, the 
dispatch center, and the Fire Department Wa B p "  keta ke radios permd addittonal communicattons 
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Appendix B 

Decontamination Options 
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1 .O DECONTAMINATION OPTIONS 

The following sections have been extracted from DOE Decommissioning Handbook, (DOHEM - 
01 42P) These sections provide descriptions of the most probable methods to be used in this 
project The decontamination sections were wntten to provide guidance on technolo 
could be used in different situations The implementation of a specific technology will%~t!~$gh 
the use of an IWCP Cautionary statements in this appendix are provided to aid in development 
of the implementing procedure or work package The Building 779 Decommissioning Prqect may 
use new technologies Some of the sections which are included discuss new decontamination 
technologies Althou h certain decontaminabon methods which may be used are described 

Decontamination is a predominant decommissioning amity that may be used to accomplish 
several goals, such as reducing radiolo@ occupational exposure, reducing the potenttal for the 
release and uptake of radioacbve material, permttbng the reuse of a component, and faalttattng 
waste management The decision to decontaminate will be weighed against the total dose and 
cost This secbon presents both proven and emerging techniques which can be used to 
accomplish the goals stated above 

1.1 INTRODUCTION 

below, addittonal me x ods may be requiredused 

Decontaminabon is defined as the removal of contaminatton from surfaces of faalittes or equipment 
by washing, heabng, chemical or electrochemical acbon, mechanical cleaning, or other techniques 
In decommissioning programs, the objecbves of decontaminabon are to 

e Reduce radiation exposure, 

0 Salvage equipment and matenals, 

0 Reduce the volume of equipment and matenals requinng disposal in licensed bunal 
faalities, 

0 Restore the site and faality, or parts thereof, to an unrestncted-use conditton, 

Remove loose radioacbve contaminants and fix the remaining contaminaWm in place in 

Reduce the magnitude of the residual radioacbve source in a protecttve storage mode for 

0 

preparabon for protective storage or permanent disposal work acbwttes, and 

public health and safety reasons or reduce the protWve storage peflod 
0 

Some form of decontaminatton is required in any decommissioning program, regardless of the form 
of the end product At a minimum, the floor, walls, and external structural surfaces within work 
areas should be cleaned of loose contamnabon 

It is not envisioned at this point that chemical decontaminatton methods that concentrate the 
contaminant in a fluid medium will be used in this project, however, this may become an optron 
Presently the additional cost for the disposal of matenals IS expected to outweigh the potential for 
a decrease in 

e Occupational exposure rates, 

0 The potential for a release, and 



DECOMMISSIONING OPERATIONS PLAN RFfRMRS-97-085 UN 
FOR THE 779 CLUSTER INTERIM MEASURE/ Rev 0, Page 8-3 of 6-20 
INTERIM REMEDIAL ACTION Date Effective 09/25/97 

e The uptake of radioactive matenal and could result in even higher doses than those 
received from removing, packaging, and shipping the contaminated system without 
extensive decontamination There are two primary categories for decontamination 
equipment or techniques mechanical and chemical 

Pnmary C how 

Mechanical and manual decontaminatton are physical techniques Most recently, mechanical 
decontaminabon has included washing, swabbing, foaming agents, and latex-peelable coatings 
Mechanical techniques ma also include wet or dry abrasive blasting, gnnding of surfaces, and 

of structural surfaces 
removal of concrete by sca 1: bling These techniques are most applicable for the decontaminatton - 
Chemical decontaminabon uses concentrated or dilute solvents in contact with the contaminated 
item to dissolve either the base metal or the contamination film covenng the base metal 
Dissolubon of the film is intended to be nondestructive to the base metal and is generally used for 
operattng faciltbes Dissolutton of the base metal should on1 be considered in a decommissioning 

decontaminabon of intact piping systems Chemical decontamination has also proven to be 
effecbve in reducing the radioactivity of large surface areas such as floors and walls as an 
altemattve to removal 

program where reuse of the item wll never occur Chemical x ushing is recommended for remote 

In recent years, many innovative decontaminatton techniques have been proposed For the most 

P dlowng methods chemical, electrochemical, biological, mechanical, or sone methodology These 
innovatwe techniques are descnbed in a separate &on (Sectton 1 4) and are subdtvided into 
categones based on similar charactensttcs 

1.2 CHEMICAL DECONTAMINATION 

art, these emerging technologies are hybnd technologies compnsed of one or more of the 

1.2.1 Introduction 

On1 an overvew of chemical decontaminatmn methods is provlded for reference as no chemical 

which would be produced Chemical reagents are very Hndely used in the commeraal nuclear 
power industry as decontaminates. The objectwe of chemical decontaminatton in the commercial 
nuclear power industry is to remove fixed contaminabon on surfaces of piping, components, 
equipment, and faulibes 

The advantages of chemical decontamination are that tt can be used for inaccessible surfaces, it 
requires fewer work hours, tt can decontaminate process equipment and pi ing in place, and it can 
usually be performed remotely Chemical decontaminabon also produces P ew airborne hazards, 
uses chemical agents that are readily available, produces wastes that can be handled remotely, 
and generally allows the r 

it can produce large volumes of waste (although volume may be reduced by a radioacttve waste 
treatment system), it may enerate mixed wastes, and It can result in corrosion and safety 
problems when misappliec! In addition, it requires dflerent reagents for dflerent surfaces, it 
requires drainage contrd, for large jobs, it generally requires the construcbon of chemical storage 
and collecbng equipment, and it requires addressing cnbcality concerns, where applicable 

Chemical decontaminabon involves the use of etther concentrated or dilute reagents In general, 
both the concentrate and dilute processes fall into one of six chemical classlfcattons 

me x ods are expected to be used in this prqect due to the large amount of secondary waste 

cling of the wash liquors after further processing The 
disadvantages of chemical 7 econtamination are that it is not usually effectwe on porous surfaces, 
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e 

e 

e 

e 

e 

e 

high - pH oxidation and dissolution, 
high - pH oxidation followed by low-pH dissolution, 
low - pH oxidation and dissolution, 
low - pH oxidatron followed by low-pH dissolution, 
low - pH dissolutron, and 
low - pH redu&on and dissolution (Munson, Divine and Martin 1983) 

An example of the high-pH oxidation and dissolution chemistry is the use of alkaline 
permanganate (AP), which dissolves chromium oxide and attacks various hard-surface alloys, 
organics, and copper The use of AP followed by citnc acid or any other acid is an example of 
high-pH oxidation followed by a low - pH dissolution In this case, there is some dissolution in 
the first step, but the major purpose of the AP is to conditron the corrosion product film, most of the 
decontaminatron occurs wth the dilute acid step These techniques are generally applied to 
nuclear reactor systems, which operate under reducing conditions It should be noted that a 
strong aad can be subsmted for a weak acid, If necessary in a decommissioning program where 
the equipment wll not be reused 

A similar use is made of low - pH oxidatron and dissolution For exam le, nitnc acid can be used 

step this process is suitable for the removal of fuel and fission product debns and can be used 
for corrosion product removal If little or no chromium is present. 

Several solutions are available for low - pH dissolution The best known of these are phosphoric 
acid and CAN-Decontaminatron Inhibited phosphonc aad was used successfully for many 
years in the Hanford N-reactor, a pnmanly carbon steel system CAN-Decontamination, a dilute 
solution used on reactor-scale operations in Canada, has also been successful on nuclear reactor 
components and wth an oxtdizing pretreatment Phosphonc acid vaporized wth steam has been 
used for vapor-phase cleaning of isolated components 

Low - pH solutions that are strongly reduang are not common because reacbons wth water tend 
to make them unstable. One process developed for hi h-temperature stainless steel is a 
reducing decontamination solubon that uses hydrazine a Peach and Skeleton 1988) 

1.2.2 Decontamination Chemistry 

Chemical solubons are generally the most effecbve on nonporous surfaces Possible 
decontamination agents are chosen based upon the chemistry of the contaminant, the chemistry 
of the substrate, and disposal of the waste that will be generated by its use Because a wide 
vanety of possible decontaminating agents is usually available for each case, other factors such 
as cost, material corrosion, safety, waste, and support sewices must also be consldered 

Decontaminatron factors (DFs) are used to determine the effectiveness of the decontaminating 
agent (e g , chemical treatment) DFs are usually increased wlth contact time, concentration, 
temperature, and agitation Contact time between the reagent and the surface can range from a 
few minutes to many hours and even days Removal of metal oxlde layers usually requires 
several hours of contact Increasing temperature accelerates the reactnn rates, however, some 
chemical constituents break sown at elevated temperatures At times, several appllcatrons of the 
same reagents are needed, and the surface may need to be flushed upon completion 
Consideration should also be given to how long the reagent can be recycled before a fresh 
solution is used, because metal hazardous waste ions have a tendency to resettle out of the 
solution Chemical decontamination is more effecbve under turbulent condibons produced by 
some form of mechanical agrtation such as cavmtion, hydraulic flow, or scrubbing 

Numerous chemical formulations are possible Without speclfic physical and chemical information 
pertaining to the hazardous species present on a particular type of surface, it is not possible to 

as both oxidant and aad, pamcula in the removal of uranium oxide pu el debns A procedure that 
is similar to the high - pH oxidant fo T lowed by Citrox or another acid for a low - pH dissolution 
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descnbe chemical reacbons Furthermore, the complete repomng of chemical formulations used 
most frequently is difficult because some of these are proprietary and sold under a sales 
descnptor without complete technical information about the ingredients 

Water/Steam 
, 

Water is a universal decontamination agent that acts by dissolving the chemical species or by 
eroding and flushing loose debns from the surface It can be used on all nonporous surfaces, and 
its effectiveness can be enhanced by increasing its temperature, adding a wetting agent and 
detergent, or using a water jet Steam is effective pahally because of its gas velw impin ing 
on the surface, and it can be made even more effecttve with detergents Steam can Xe u s J o n  
any nonporous surface that can withstand the temperature, but it is most useful on accessible 
surfaces Steam generally provides better DFs than water for flat-coated or polished surfaces 
Dry Steam has some application for uncoated concrete 

Most ionic compounds are soluble in water; therefore, watdsteam is the first choice for sluiang 
bulk salts and solids from tanks For surfaces wrth grease or oil, it is not effective unless 
detergents are added Water is most effective when the contaminant has been in contact mth the 
surface for only a short bme 

Water itself has llttle effect in remowng long-standing contaminants and those that are chemically 
bonded to the substrate It has almost no effect on hard metal oxide and carbonate or silicate 
scales, and it reacts wolently mth metallic sodium or potassium Most transition metal 
compounds have limited solubility in water unless the pH is lowered The advanta es of using 
water as a decontaminate are that it is cheap, available, nontoxic, noncorrosive, an % compatible 
with most radioactive waste and RCRA waste systems In addition waterlsteam requires few 
support services that are not already available Because of its safe nature, it can be used in 
large faciltty and enwonmental flushing operations Remote operattons can be accomplished with 
fire hoses, ets, or steam lances Most cleaning operatrons use a water flush before other agent 

The disadvantages of water is a decontamination are that large volumes are usually required and 
contaminants can resettie onto other surfaces In parbcular, the use of water has the tendency to 
spread radioacttve contaminabon, which complmtes the control of dean up If fisslle matenals are 
present, cnttcality concerns become paramount 

1.3 MECHANICAL DECONTAMINATION 

are used 4% e advantage of using steam is that the volume of water is reduced 

Mechanical Decontamination methods can be classified as etther surface cleaning (e.g , sweeping, 
wiping, scrubbing) or surface removal (e g , gnt blasting, scanfylng, dnll and scabbling) 
Mechanical decontaminabon can be used as an altemattve to chemical decontaminatmn, can be 
used simultaneously mth chemical decontaminabon, or can be used in sequence mth chemical 
decontaminabon 

In general, mechanical decontamination methods can be used on any surface and achieve 
supenor decontamination When these methods are used in conjundon with chemical methods, 
an even better result may be realized Moreover, when dealing wlth porous surfaces, mechanical 
methods may be the only choice There are two general disadvantages to the mechanical 
methods First, the methods require the surface of the work place to be accessible (I e, the work 
piece should generally be free of crevices and corners that the process equipment cannot easily 
or effectively access ) Second, many methods produce airborne dusts If contamination is a 
concern, containment must be provided to maintain worker health and safety and to prevent the 
spread of contamination 
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As with chemical decontamination, the selection of the most effective technique depends on many 
vanables, such as the contaminants of interest, surface matenal, and cost For example, the 
selected treatment may have to be applied several times to respond to site-specific conditions 
(I e , to meet the established clean up criteria) Because each of these techniques can be 
modified to site-spectfic condibons, the actual effectiveness and implementability of each 
technique under those conditions will be explored before bein implemented Surface-cleaning 

remove thin layers of the surface (less than 1/4 in ) to remove the contamination However, these 
techniques dtffer from surface-removal techniques in that the removal of the contaminant from the 
surface is the goal rather than the removal of the surface itself Certain surface-cleaning 
techniques can be used as a secondary treatment following surface removal Because these 
techniques are so versatile, it may be advantageous to locate a centralized decontamination 
facility on site in which one or more of these techniques may be used Such a facility could then 
be used to decontaminate dismantled or segmented components 

Surface-removal techniques are used when future land-use scenanos include reuse or when it is 
impracbcal to demolish the building (e g , a laboratory wtthin a building) The techniques 
descnbed in this chapter remove vanous depths of surface contamination (e g , floors versus 
walls) and ma be used to reduce the amount of contaminant to be disposed of For example, if a 

special handling However, by first using a surface-removal technique, the volume o 
contaminant is limited to the removed surface matenal The eventual demolimn can then be 
handled in a more conventtonal manner In this instance, a cost-benefit analysis should be 
pre ared that considers such potential concerns as packaging, shippin , and bunal costs for a 

Before any surface-cleaning or removal activtty, surface preparation and safety precautions are 
required All surfaces to be treated must be free of obstructions (e g , piping and supports should 
be dismantled or segmented), and surfaces should be washed down to minimize the release of 
airborne contaminatton dunng the surface-removal technique The wash liquor must be processed 
as contaminated waste because it contains matenals from the contaminated surface being 
washed In this instance, all combustibles should be neutralized, stabilized, or removed Finally, 
the contaminated debns (I e , the removed porbon of surface) must be collected, treated, andor 
disposed of, and any liquids used duflng the removal process, either as part of the process or as 
a dust control, must be processed/recycled In cases in which a contaminant has penetrated the 
matenal beyond the surface layer, another treatment may be required Most of the surface- 
removal techniques usually leave an undesirable surface finish 

1.3.1 Flushing Water 

Description of Technique 

The technique involves flooding a surface with hot water The hot water dissolves the 
contaminants, and the resultin wastewater is pushed to a central colledon area This technique 

waste water to the collection area This technique may be used with detergents or other 
chemicals that enhance the effectiveness of the technique 

The volume of the waste water can be reduced by simply wetttng the surface and flushing before 
drying occurs The volume of waste water can also be reduced b using a water treatment 

techniques are used when contaminabon is limited to near-su 19 ace matenal Some techniques may 

3 contaminated 11 uilding is demolished, all the debns is considered contaminated and re uires 

su rP ace-removal technique versus conventional demolition and disposa B 

is usually performed after scru % bing, especially on floors Squeegees can be used to force the 

system to recycle the flush water (Wood, Irving, and Allen 1992, I x EA 1988; MMES 1993) 
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Applications 

This process can be used for areas that are too large for wiping or scrubbing It is effective on 
loosely deposited particles (e g , reans) and readily soluble contaminants, and it can be used as 
a first step to prepare a surface for a more aggressive decontamination It is not recommended for 

fixed, nonsoluble contamination In additm, nuclear criticality considerations must be addressed 
when using water containing SNM 

DustlngNacuurning/Wiping/Scrubbing 

DescnDtion of Techn iaug 

These techniques refer to physical removal of dust and parhcles from building and equipment 
surfaces by common cleaning techniques If the dust and particles are contaminated, PPE may 
be required for workers as a health and safety control 

Vacuuming is performed using a commerual or industnal vacuum equipped wth a HEPA filter If a 
wet vacuum is used to pick u liquids, however a replacement filter system will have to be used 

Surfaces that cannot be reached with a vacuum can be wiped wth a damp cloth or wipe (soaked 
with water and solvent) to remove dust If required, the cloth or wipe is disposed of as 
contaminated waste 

because HEPA filters do not P unaon properly with liquids (I e , they clog) 

Scrubbin is similar to dusbnglwiping except that pressure is applied to assist in removing of 

Applications 

The dusbng and vacuuming techniques are applicable to vanous types of contamination, 
including lead-based paint chips, PCBs, and asbestos The techniques are applicable to facility 
surfaces, although scrubbing should not be used on porous or absorbent matenals because 
loosely deposited matenals may be pushed deeper into the surface and should not be used 
when contaminants are not soluble in water Wastes are contained in vacuum deaner bags, 
wipe cloths, scrub brushes, or mops and, depending on the nature of contamination, may need to 
be containenzed or otherw~se treated before disposal All of these techniques are best suited for 
smooth surfaces 

loosely a 3 henng contaminatton 

Several considerations must be addressed before these techniques are a plied The wping 

created by the dusbng and vacuuming action and spread contarnination It is important to 
remember that rf the source of the contaminated parbcles IS extenor to the work area intenor 
vacuuming or dust efforts ma be ineffecbve unttl the external source is controlled Thermal 

techniques (Esposito et al. 1985 Wood, Innng, and Allen 1992, IAEA 1988 ) 

Fixatlve/Stabllirer Coatings 

Vanous agents can be used as coatings on contaminated residues to fix or stabilize the 
contaminant in place and decrease or eliminate exposure hazards No removal of contaminants IS 
achieved Potentially useful stabilizing agents include molten and solid waxes, carbon waxes 
(polyoxyethylene lycol), organic dyes, epo paint films, and polyester resins. The stabilized 

stabilizer/fixative coatmg is applied in place to desensitize a contaminant (e g , an explosive 
residue) and prevent reacbon or ignitton dunng some other phase of dismantling or demolttm 

technique can be used to remove dust generated from other operations P ugitive dusts may be 

effects need to be consider J when collecting fissile matenals (I e, Pu-238) while uslng these 

contaminants can %e left in place or removed T y a secondary treatment In some cases, the 
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In general, coatings can be applied in one of two ways in a water-based solution or a solvent- 
based solution Either solution contains a wetting agent that serves to break the surface tension 
between the fine parbcles (40 microns) and the water or solvent The ensuing chemical 
reactions allow the coating to d v  and harden Several applications of solution may be required 
depending on site-specific conditions 

In practice, hazards posed by solvent flammability and toxicity should be considered Proper 
PPE is required dunng application of the coating and will vary with the type of solvent used and 
the contaminant(s) of interest 

Applications 

Coattngs as fixabves or stabilizers may be used on PCB, explosive, and radioactive 
contamination Stabiltzers are used to reduce the potential spread of contaminabon an ingesbon 
of radioacbve contamination at nuclear facilitres In pracbce, stabilizabon is achieved using an 
agent that is complementary to the contaminant(s) of interest and the stte-speufic work conditions 
For example, If the contaminabon needs to be stabilized and then removed, a wax can be used in 
conjunction with a solvent or a reactant to dissolve or decompose the contaminabon The wax- 
beanng treatment is allowed to first work and then harden, creating a contaminant-laden wax that 
can be physically removed in a stnpping technique The maximum DF achieved by this 
technique, as measured by ambient air level, is 2-3, depending on the fixative or stabilizer used 
In general, expenments to ensure the effectiveness of the stabilizer or fixative need to be 
performed before one is selected because the degree of immobilizabon or desenstbzation required 
can vary on a site-specific basis 

Metal Based Paint Removal - 
Metals such as lead, cadmium, chromium, and mercury have been used as ingredients in paints 
used to coat the intenor surfaces of buildings In some instances these paints, 8s 

paints can crack and peel, creabn a potential health hazard to building occupants or to workers 

removal techniques may be necessary 

Pnor to paint removal, a controlled area is iniball established that surrounds the areas to be 

then removed from surfaces through a combinabon of commerual patnt mmovers, and scraping, 
water washing, and detergent scrubbing This combinabon of removal methods should allow all 
surface areas of a building to be reached and affected Any pint chips accumulate on the plasttc 
ground covenng When paint removal is complete, the plasbc is rolled up, securely sealed, 
labeled, placed into storage containers, and disposed of properly Contaminated paint containing 
metal may be consldered a mixed waste and require special handling 

Following decontaminatron, building surfaces may be repainted in a conventional manner, 
although repainting does not always take place immediately after removal of the old paint Acbon 
following paint removal depends on the projected future use of the area and the degree of 
contaminabon Resurfaang or further decontamination efforts may be necessary 

Because there is the possibility that workers might be exposed to airborne particulates and/or 
chemical vapors dunng the technique applicabon, a training program should be conducted and 
safely equipment used For example, respirators may be necessary to protect workers from 
organic solvent vapors In another instance, biological monitonng methods that are available for 
lead, cadmium, chromium, and mercury contammaton may be used 

may sbll have been to coat piping and other metallic structures or components ith age, lead the& 

involved in demolition advibes I ? decontaminabon of any such surface is required, use of paint 

decontaminated, and a plasttc ground cover is p r ace beneath the woriang ama Peeling paint is 
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Applications 

This technique can be used to remove paints from any surface It is most effective when the 
contaminated paint layer is the uppermost layer or when the contaminated paint layer is 
sandwiched between layers of paint Paint removal and replacement have been used as 
deanup techniques in many wmmerual, industnal, or residenbal buildings containing high lead- 
based or other metal-based paints, as well as in buildings contaminated wth radioactive 
residues For example, paint containing lead in excess of 0 06% b weight can be removed from 

scraping, scrubbing, water washing! The removed paint waste is placed in sealed containers 
and disposed of properly Surfaces may then be repainted with new paint having a lead content 
of no more than 0 06% by weight Dunng applicahon, federal, state, and/or local regulabons 
regarding health and safety concerns and controls of the waste streams must also be considered 

1.3.5 Strippable Coatings 

Description of Technique 

The use of a stnppable coatmg involves the application of a polymer mixture to a contaminated 
surface As the polymer reacts, the contaminants are stabilized, becoming entrained in the 
polymer 

In general, the contaminated layer is pulled off, containenzed, and disposed of, although a 
polymer can be applied as a fixative or stabilizer or even as a protective coatm for a clean 
surface A self-stnpping coating that is a nontoxic, water-based copol 

resultant waste requires no addtbonal processing before disposal The necessary health and 
safety requirements are determined b the hazards associated wth the contaminant(s of interest 

addibonal rot-on such as respirators must be used When removing matenals at generate 

matenal into smaller portions) 

Applications 

Stnppable coatings should be applicable to all contaminants and matenals Different pol 
formulabons may be required for vanous buildin matenals This technique is best s u i t z r  

areas that are easily accessible Coatmgs may also be applied as a protectwe layer for clean 
surfaces before those surfaces become contaminated and may be used as fixatives or 
stabilizers 

building surfaces using commeraall available paint removers an dy or physical means (e g , 

er is a 7 so available As 
the formula polymenzes, It cracks, flakes, and falls off, taking loose su lr" ace matenal wth d The 

as well as with the pol er. To avoi cy contact wth the polymer, protectwe clothing, g I oves, and 
eye protection should E used by workers If the monomer is hazardous (e g., wn chlonde), 

heat (I e , F u-238) care must be taken to prevent excessive heat generabon (e g , separate 

coated and uncoated floors and walls because x est3 structural components have large surface 

x 

er 

Ideally, a stnppable coabn should remove all the contaminants It contacts, espeually on smooth 

contamnabon on rough surfaces, however, espeaally If the surface to be treated has a high 
surface tension or if the polymer molecules are too large to fit in the surface pores Moreover, 
secondary treatment may be needed, depending on how effectwe the polymer is in removing the 
contaminant and how deeply the contaminant has penetrated the matenal 

The polymer may bind not only to the contaminant but also to the surface of the wall or item on 
which it is applied (stnppability depends on its properks and those of the surface) In this 
instance, large volumes of wastes may result, and the building or structural surface may be 
damaged 

surfaces (e g , metallic su rr aces) There is a potenha1 for the coabng not to reach all the 
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Applications of self-stnpping copolymer, which is limited to nonporous surfaces since porous 
surfaces will simply absorb the polymer, can be used to remove rust or oxide layers from base 
matenals Because oxide layers are quite porous, they tend to absorb contaminants By 
removing the oxidized layers, a copolymer can remove a substantial amount of surface 
contamination For rust removal and surface preparation, data have shown that two applications 
of the copolymer can clean rusted carbon steel surfaces to levels comparable to surfaces cleaned 
b thorough commercial blast cleaning When used on oxidized or weathered lead, copper, 
a Y uminum, or galvanized steel, one application has been shown to be sufficient to render a 
metallic surface clean and bnght It is recommended that this matenal be tested on a small area for 
each substrate application to ensure its performance 

The polymer-coating technology has been extensively studied and has been widely used in 
decommissioning nudear faalibes In pradce, a chemical that reacts wtth the contaminant can be 
added to the polymer, detoxlfylng or eliminating its hazardous propeaes and thereby 
circumvenbng the need for secondary decontamination (Esposito et a1 1985; EPRl1985, Wood, 
Irving and Allen 1992) 

1.3.6 Steam Cleaning 

Description of Technique 

Steam cleaning physically extracts contaminants from building and equipment surfaces The 
steam is ap lied using hand-held wands or automated systems, and condensate is collected for 

blastmg As a result of the higher relabve temperature, the solvent action is increaaand the 
water volume requirements reduced compared to hydroblastmg 

Applications 

Steam cleaning is applcable to a wide vanety of contaminants and structural matenals This 
s and large surfaces to remove surface technique is recommended for use on complex 

contamtnatmn or to remove contaminated soil parb from earth-mowng and dnllin equipment. It 
can be used in conjunaon with scrubbing, either as a preliminary step or as part o the scrubbing 
process 

Although a lesser volume of waste is generated using this technique than by hydroblasbng, the 
installabon of sumps and the use of waste water storage containers may be necessa 
hydroblastmg, existing sumps or water collection systems may be used but must be 
leaks to ensure that contaminabon does not inadvertently migrate to another medium 

1.3.7 Sponge Blasting 

Description of Technique 

Sponge blastmg, onginally developed for the paintin industry as a surface preparation actrvity, 

with vanous grades of foam-cleaning media (I e , sponges) The sponges are made of a water- 
based urethane Dunng surface contact, the sponges expand and contact, creatmg a scrubbing 
effect Most of the energy of the sponges is transferred onto the surface being cleaned A typical 
s stem consists of four major components feed unit, sifter untt, wash unit, and evaporator unit 
d e  feed unit is pneumatically powered and propels the sponges against the surface being 
cleaned at approximately 100 psi Standard blasting equipment (i.e , hoses and nozzles) is used 
to transfer the sponge and air mixture The sdter unit consists of a senes of progressively finer 
screens used to remove debns from the sponges Residue from the srfter unit must be properly 
disposed of The wash unit is a portable closed-cyde centnfugal unit that launders the sponges, 
usually in three to five cycles The evaporator unit reduces the volume of contaminated waste 

treatment ftl is technique combines the solvent action of water wth the kinetc-ener effect of 

B % 

As in 
ecked for 

is now being used as a decontaminabon technique R is technique cleans by blasbng surfaces 
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water from the wash unit before disposal Because the system cleaning heads are similar to 
those of other blasting techniques, this technique is readily adaptable to a robotics system 

Applications 

Two types of sponges are used a nonaggressive grade that is used for surface cleaning on 
sensitive or otherwise cnttcal surfaces and an aggressive grade that is impregnated with 
abrasives which can be used to remove tough matenal such as paints, protective coatings, and 
rust The aggressive grade can also be used to roughen concrete and metallic surfaces The 
sponges are absorpttve and can be used either dry or wetted with a variety of cleaning agents 
and surfactants to capture, absorb, and remove surface contaminants such as corrosion, rust, 
oils, greases, lead compounds, paint, chemicals, and low-level radionuclides Using wetted 
sponges decreases the amount of dust that may be generated and also provides for dust control 
without excess dampening of the surface being cleaned The sponges are nonconductive and 
can be used to dean electncal motors and transformers and hydraulic and fuel-oil lines This 
system does not use or produce noxious, hazardous, and/or difficult-to-contain substances 

The media typically can be recycled eight to ten ttmes Dunng the first cycle, the sponge-blasttng 
unit uses approximately 6-8 W of media per hour at a surface-cleaning rate of about 1 Wmin 
The waste stream produced (the spent sponges and the absorbed contaminants) IS 
approximately 0 01 W per square foot of surface cleaned The sponges can be collected by 
vacuum for proper disposal The wash water spon es are collected, filtered, and reused within 

sponge particles may be sprayed or otherwise transported into the surrounding areas Stattc 
electnaty may be generated dunng the blasttng process, therefore, the component being cleaned 
should be grounded 

1.3.8 CO, Blasting 

the unit As wth any blasting technique, a potenha a for cross contaminatton exists because 

Description of Technique 

This technique IS a vanatton of gnt blasttng in which CO, pellets are used as the cleaning medium 
Small d ice pellets are accelerated through a nozzle using compressed air at 50-250 psi The 

penetrate the base matenal and shatter It, blasbn fragments aterally and releasing the 
contaminant from the base matenal The dry-ice i!a gments instantly sublimate, which adds a 
Itfbn force that speeds the removal of the contaminant Removed debns falls to the ground, and 

collectton, treatment, or disposal problem, however, collectton of the removed debns IS required 
Use of C02 is advantageous to remove radioacbve contamination because it does not become 
radioactwe and because no secondary waste is produced The airborne contaminabon potential 
is typical of that of other blasttng actions 

A typical system consists of two major components a pellettzer that converts liquid C02 into 
dry-ice snow and a deaning station from which the pellets are stored and blasted The cleaning 
station is portable and may be used to clean equipment in place, but it may also be used to clean 
dismantled equipment that has been transported to a centralized deaning area where the 
pellettzer is located 

Applications 

Blasting with C02 has proven effective with plastics, ceramics, composites, and stainless steel 
Wood and some soft plasttcs could be damaged, and bnffle materials may shatter Hard coatings 
that bond very firmly to the base matenal may be removed effecttvely by this technique 
Additionally, soft contaminants such as grease and oil tend to splatter and may require specialized 

9 pellets s x atter when they impact the surface, and the resultin ktnebc energy causes them to 

the 8 02 (now gas) returns to the atmosphere Because the pellets vaponze, they do not pose a 
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application procedures and collection systems If the object being cleaned is porous, soft 
contaminants may be pushed into the base material However, this technique is very effective 
for hardened, baked-on grease 

Some cooling takes place in the base material, but the amount of cooling seldom exceeds 40°F In 
some applicattons, cooling makes a small contnbution to the cleaning, principally with those 
contaminants that break up more easily as a result of thermal shock (I e , those wth high moisture 
content or a high freezing point ) The likelihood of damage resulttng from cooling is remote, but 
matenal analysis should be performed before using this technique on components that may 
potentially be reused 

In general, CO, blastmg is best applied in a room or booth that is dedicated to that purpose to 
contain the loosened debns and to tsolate the noise of blasting, which can range from 75 dB to 
125 dB In a normal work space, venblabon is usually sufficient to prevent undue CO2 buildup, in 
a confined space, however, ventitatton needs to be actively monitored Because C02 is heavier 
than air, placement of exhaust vents is best at or near ground level Stabc electnci may be 

grounded (Alpheus) 

1.3.9 Hydroblasting 

Description of Technique 

In the hydroblasting technique, a high-pressure several thousand pounds per square inch) 

collected, treated, and dis sed of pro rly Configurattons range from a jet bp, which produces 

of the correct lance bp is crtbcal to producing desired results The treated surface may require 
painting or other refinishing methods tf the surface is to be reused Many manufacturers produce 
a wide range of hydroblasting systems and high-pressure pumps 

Applications 

This technique is recommended for surfaces that are inaccesstble to scrubbing or that are too large 
for scrubbing Hydroblasbng can be used on contaminated concrete, bnck, metal, and other 
matenals It is not applicable to wooden or fiberboard matenals In general, the technique is very 
effective, completely removtng surface contaminabon On the average, hydrobiasttng removes 
W16-3/8 in of concrete surface at the rate of 40 ydVhr Hydroblasbng ma not effectwely remove 
contaminants that have penetrated the surface layer (Esposito et ai 1985 r However, vanatrons 
such as hot or cold water, abrasives, solvents, surfactants, and various pressures that may 
increase the effecttveness of decontamination can easily be incorporated into the technique 

Water lances have been successfully used to decontaminate pump intemals, valves, cavity 
walls, spent-fuel pool racks, reactor vessel walls and heads, fuel-handling 

hundred have been obtained Experience at one site indicated that DFs of 2-50 could be 
achieved using water only and that DFs of 40-50 could be achieved if a cleaning a ent, (e g , 

pressures (500 psi) because the lower pressures perform just as well as higher pressures 

To decontaminate pipe runs, a vanation of the water lance -- the pipe mole -- is used In this 
method, a high pressure nozzle head is attached to a high-pressure flexible hose and inserted 
into pipe runs The nozzle onfices are angled to provide fonvard thrust of the nozzle so that the 
hose can be dragged through the pipe 

generated dunng the blasbng process, therefore the component being cleaned shou 'y d be 

water jet is used to remove contaminated debns I rom surfaces The debns and water are then 

a narrow stream, to a flat p" an shape, w R ich produces flow similar to a paint scraper in form Use 

ui ment, feed water 
spargers, floor drains, sumps, intenor surfaces of pipes, and storage tanks "bP s of up to several 

Radiac-Wash) was added Personnel at the slte recommend an inibal treatment at P mer  

(3,000-5,OOO PSI) 
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Hydroblasting has been used to decontaminate nuclear facilities, remove explosives from 
projectiles, and decontaminate military vehicles Hydroblasting also has been employed 
commercial1 to clean bndges, buildings, heavy machinery, highways, ships, metal coatings, 

installation of sumps and external waste water storage tanks may be necessary Existing sumps 
or water collection systems may be used, although they must be checked for leaks to ensure that 
contaminahon does not inadvertently migrate to another medium 

1.3.1 0 Ultra-High-pressure Water 

Description of Technique 

In this technique, water is pressunzed up to 55,000 psi by an ultra high-pressure intensifier 
pump The water is then forced through a small-diameter nozzle that generates a high-veloaty 
water jet at speeds of up to 3,000 ft/s This is the same technique used in abrasive water-jet 
cutting except that for cleaning purposes the nozzle is mounted in a cleaning head Wlth the 
cleaning head attached to a lance, it can be manually moved about the surface being 
decontaminated Surface contaminants are first eroded and then removed by the water jet 
Deeper penetrahon of the surface is possible by adding abrasives to the water jet, however, 
care should be taken to not damage or cut through the matenal The contaminant and waste water 
require a processing system in which the contaminant is separated, containenzed, and disposed 
of and the waste water treated and recycled 

Applications 

Concrete, metallic components, structural steel, and ceramic ble are just a few of the matenals that 
can be decontaminated with ultra high-pressure water Water jets can remove paint, coabngs, 
and hard-to-remove deposits without damaging the underlying surface They can also remove 
galvanized layers from sheet metal The decontaminabon effiuency of the technique is dependent 
on a number of parameters water pressure and flow rate, nonlddeaning head configuration, 
distance of the cleaning head to the surface, and translabon speed These parameters must be 
evaluated, along mth the geometnc complextttes of the substrate, to achieve opbmum results 

Because water jets are omni directional and have very little thrust, they are readil adapted to 
robotics or remote operaQon Moreover, the 

long as the appropnate nozzle is used (I e , a deaning head or a cutttng head) (MMES 1993, 
Flow International, K&S Engineenng) 

1.3.1 1 Shot Blasting 

Description of Technique 

Although the shot blasting technique was onginally develo d and marketed as a surface 

floors and walls Shot blasting is an airless method that stnps, cleans, and etches the surface 
simultaneously The technique is virtually dust free, so the potenbal for airborne contamination is 
very low The surface is left dry and free from chemicals, so additional waste treatment is not 
required 

Portable shot blasting units move along the surface that is being treated as the abrasive is fed 
into the center of a completely enclosed centnfugal blast wheel As the wheel spins, the 
abrasives are hurled from the blades, blastmg the surface The abrasive and removed debns are 
bounced back to a separation system that recycles the abrasive and sends the contaminants to 
a dust collector Larger shot removes more concrete, and the etch depth can be controlled by 

railroad car cy s, heat exchanger tubes, reactors, piping, etc Given the volume of water generated, 

er unit is basicall the same as x at used for 
water-jet cutbng Therefore, wrth minor mod Ip" mbons, the una can L used for either technique as 

preparation technique to enhance coabng adhesion, it can E used to remove contaminants from 
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varying the speed of the unit Units are available that can remove an up to V4-m -thick surface in 
a single pass Units are also available for vertical surfaces 

The contaminated debns and contaminated shot must be treated and disposed of properly The 
mobile unit must also be decontaminated 

Applications 

Shot blasting is generally used for concrete surfaces, but it can be applied to metallic components 
such as storage tanks Shot blasting effectively cleans surfaces that have been exposed to 
acids, causttcs, solvents, grease, and oil It can also remove paint, coattngs, and rust 

1.3.12 Wet Abrasive Cleaning 

Description of Technique 

A wet abrasive cleaning system is a closed-loop, liquid abrasive (wet gnt blasttng) 
decontaminabon technique The system uses a combination of water, abrasive media, and 
compressed air and is applied in a self-contained, leak ttght, stainless steel endosure There is 
no danger of airborne contaminatton because a self-contained HEPA venttlatton system maintains 
negative pressure inside the cabinet The radioactive waste is mechanically separated from the 
cleaning media, resulbng in a very low waste volume The water can be recycled and filtered, 
eliminatmg any access to waste water drainage 

The system is designed based on field expenence and is governed by A U R A  concerns The 
s stem uses no soluble or hazardous chemicals, only the abrasive media (e g , glass beads, 

Applications 

Wet abrasive cleaning is being used b many nuclear faalities to remove smearable and fixed 

machine parts The equipment can be used on close-tolerance parts su as turbine blades or 
valves where the removal of metal is not desired, or R can be adjusted to remove heavyduty 
corrosion and paint by varying the amount of air pressure and media. 

A basic 4-ft .x 4-ft x5-ft. or a larger 4-ft x 8-ft x 7-ft system provides enough space in which to 
decontaminate small tools or heavy, la e-scale parts If a matenal cannot be cut down to a 

designed to specific corrfigurabons and sizes 

1.3.1 3 Grit Blasting 

Description of Technique 

The gnt blasting technique, commonly called sand blasting and abrasive setttng, has been used 
since the late 1800s This technique, which uses abrasive matenals su 

Compressed air or water or some combinatton of both can be used to carry the abrasive 
Removed surface matenal and abrasive are collected and placed in appropriate containers for 
treatment andor disposal 

a Y uminum ox&, silicon carbide, ceramics) and water 

contaminatton from metal surfaces SUC i as structural steel, scaffolds, com nents, hand tools, and 

smaller size (e g , long I-beams), it can t e  fed through small cabinets Most booths are custom 

R 

nded in a medium that 
is projected onto the surface being treated, results in a unrform removal o "$ surface contaminatton 



Y 
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Applications 

Grit blasting is applicable to most surface matenals except those that might be shattered by the 
abrasive, such as glass, transite, or plexi lass It is most effective on flat surfaces, and because 

behind equipment Nonetheless, obstructions close to or bolted to walls must be removed before 
application, and precaubons should be taken to stabilize, neutralize, or remove combustible 
contaminants because some abrasives can cause some matenals to detonate Static electna 
may be generated dunng the blasting process, therefore, the component being cleaned shout 3 be 
grounded Remotely operated units are available 

Abrasives may be applied under either wet or dry condittons Under dry condittons, dust-control 
measures may be needed to control dusts andor airborne contaminatton This problem can be 
reduced by using filtered vacuum systems in the work area When water is used to apply the 
abrasive, large volumes of waste are produced that include the waste water, the abrasive, and 
the removed debns These wastes must be properly treated and/or disposed of If the waste 
water can be recycled, it may or may not need to be treated before it is reused Depending on 
the application, the following vanety of matenals can be used as the abrasive media 

0 steel pellets, 
0 glass beaddglass fnt, 
0 plastic pellets, and 

the abrasive is sprayed it is also applicab B e on hard-to-reach areas such as ceilings or areas 

0 minerals (e g , magnebte or sand), 

natural products (e g , nce hulls or ground nut shells) 0 

Silica has also been used as an abrasive, however, its use is not recommended because silica is 
moderately toxic, is a highly imtating dust, and is the chief cause of pulmonary disease 
Prolonged nhalatton of dusts containing free silica may result in the development of a disabling 
pulmonary fibrosis known as silicosis 

A gnt-blasting system consists of a blast gun, pressure lines, abrasives, and an air compressor 
Several gnt-blasting equipment manufacturers and contractors are available Labor cost could be 
high because it is a relattvely slow and labor-intensive technique Large amounts of abrasive are 
required, so costs are necessanly dependent on the type of abrastve used (Esposito et a1 1985, 
Wood, Irwng, and Allen 1992) 

1.3.1 4 Grinding 

Description of Technique 

The gnnding technique removes thin layers of surface contaminahan from concrete. In many 
cases, the contaminabon is limited to the paint coabng or concrete sealer finish The technique 
involves abrading the surface that is being treated using coarse- rained abrasives in the form of 

power these abrasives are floor-type gnnders who gnnding heads rotate in a circular fashion 
parallel to the flwr Water required for cooling is injected into the center of the gnndin head, 

HEPA-filtered vacuum systems and wet vacuums attached to or held near the machine The 
surface may be moistened before and dunng gnnding to hold down dust levels 

Applications 

In general, nnding is recommended for us8 where thin layers of contaminahon need to be 

decreases the overall effectiveness of the technique 

water-cooled diamond gnnding wheels or mulbple tungsten-carbi 8 3  surfacing discs Machines to 

reducing the amount of dust Supplementary contaminatton control can be accomplis a ed using 

removed I 7 the contamination is deep, the gnnd wheels or discs are quickly worn down, which 
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A typical diamond gnnding wheel (used on a floor gnnder) is capable of removing several 
thousand square feet of surface per day to an approximate depth of 1/2 in In smaller areas, the 
wheel can remove up to 1 inch of surface per day The machine can be operated by one 

operator Floor and hand-held gnndtng machines have been successfully used at the San Onofre 
Unit 1 Nuclear Plant to remove surface contamination 

1.3.1 5 Scarifiers 

Description of Technique 

Scarifiers physically abrade both coated and uncoated concrete and steel surfaces The 
scanficatton process removes the top layers of contaminated surfaces down to the depth of 
sound, uncontaminated surfaces A decade ago, concrete scanficatton was considered a radical 
approach to decontaminatton owng to poor performance of the tools and inability to provide a 
unlform surface profile upon removal of the contaminants Today’s refined scanfiers are not only 
very reliable tools, but also provide the desired profile for new coating systems in the event the 
facility is to be released for unrestncted use For steel surfaces, scanfiers can completely remove 
contaminated coabng systems, including mill scale, leaving a surface profile to bare metal To 
achieve the desired profile and results for contaminated concrete removal, a scabbling scanficatton 
process is implemented, for steel decontaminatton, a needle scaling scanficatton process is used 

Scabbllna 
Scabbling is a scarrficatton process used to remove concrete surfaces Manufacturers of 

remotely operated scabblers, wrth the most common vemions incorporattng three to five 
scabbling pistons mounted on a wheeled chassis Because scabbling can cause a cross- 
contamination hazard, vacuum attachments and shrouding configurattons have been incorporated 
by a few scabbling equipment manufacturers According to one manufacturer‘s daim, users can 
scabble with no detectable increase in airborne exposures above background levels (Pentek) 

One of three s of scabbling bits, which are mounted on the piston heads, can be used a 6- 

bit for aggressive removal, leavtng a smooth, finished su ace profile All bits have tungsten- 
carbtde cutters and range ftom 1 3 4  to 2 1M in in diameter, depending on the manufacturer‘s 
configuratton The bits have an operattng llfe of approximately 80 hr under normal use Before 
scabbling, combusttbles must be stabilized, neutralized, andor removed In pradce, floor 
scabblers can only be moved to within 112 in of a wall Other hand-held scabbling tools are 
manufactured to remove the last 1/2 in of concrete floonng next to a wall, as well as remove 
surface concrete on walls and ceilings This technique is a dry decontaminatton method -- no 
water, chemicals, or abrasives are required The waste stream produced is only the removed 
debns 

ically incorporate several pneumattcally operated piston heads to simultaneously 
stnke scabblers (I e , % ip) a concrete surface Today’s scabblers range from hand-held scabblers to 

4 point anvil bit rlp” or surface scabbling, a cross anvil bit for a grewive surface redudon, or a 9-point 

The approximate removal rates for a scabbier vary depending on the e of bit that is used In 

deep layer The removal rate for a cross anvtl bit vanes inversely to the thickness removed 14- 
24 W/hr for a 1/4 inch deep layer, 7-12 fWhr for a 1/2 inch deep layer, and 3-6 fWhr for a 1 inch 
deep layer 

general, the removal rate for a 6-point anvil bit is 30-40 ft2hr based on P e removal of a 116 inch 

Jl=baam 
Needle scalin is a scanficatton process used in both concrete and steel surface removal These 
tools are usua 9 ly pneumattcally dnven and use untform sets of 2mm, 3mm, or 4mm needles to 
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obtain the desired profile and performance The needle sets use a reciprocabn action to chip the 

vacuum attachments to collect the removed dust and debns dunng needle scaling with the result 
of no detectable concentrations above background levels 

For removing surface contaminatton from steel surfaces where combustibles were once stored, 
copper beryllium needle sets can be used to reduce the nsk of needle sparking Needle scalers 
are an exceptional tool in ttght, hard-to-access areas, as well as for wall and ceiling surface 
decontamination This technique is a dry decontamination process and does not introduce water, 
chemicals, or abrasives into the waste stream Only the removed debns is collected for treatment 
and disposal 

Production rates vary depending on the desired surface profile to be achleved Nominal 
producbon rates range from 20 to 30 ft2/hr 

Applications 

Scabblers are best suited for removing of thin layers (u to 1 in thick) of contaminated concrete 

contamination can occur, (2) the concrete surface is to be reused after ckmntamination, or (3) for 
instances in which the demolished matenal is to be cleaned before disposal The scabbled 
surface IS generally level, although coarsely finished, depending on the btt used If necessary, 
after release, the surface can be finished wth a concrete cap and an epoxy, poiymer, or similar 
finish This technique is suitable for both large open areas and small areas 

Needle scaling is best suited for removing of surface contamination and coatin from steel 

for dean room surface removal operations, dustless decontamination operations, and in the 
reducbon of containment structures and ventilation schemes They an also remove surface 
contamination from concrete surfaces (up to 1/2 inch thick) Needle scaling is generally more 
versattle than scabbling and is highly effective on concrete walls and ceilings. (Esposito et al 
1985, Pentek, MacDonald Air Tod) 

A propnetary s tem integrates scabblers and scanfiers into a family of remotely and manually 

incorporates a high-performance vacuumlwaste packaging unit in conjunction with pneumatically 
operated scabblers and needle scalers to safety remove contaminated matenal. Dust and debns 
are captured at the cutbng-tool surface, which minimizes cross contamination The HEPA filtration 
design incorporates a patented fill-seal drum chan eout method that allows the operator to fill, 

accommodate 55- and 23- a1 dnrms It can also simultaneously support several drum sizes, 

scabbier has an on-board vacuum packaging unit The smaller scabbler and needle scaler have 
vacuum ports that can be attached to the vacuum waste packaging unit Although the equipment 
IS designed to work as an integrated system, the indiwdual components can also be operated as 
stand-alone units that can be used with conventional air supplies and vacuum systems 

contaminatton from the surface Some manufacturers have added specialized s gh rouding and 

(including concrete block) and cement It IS recammen dp ed for instances where (1) no airborne 

surfaces, piping, and conduit Needle scalers with vacuum attachments and s 8" muding are ideal 

operated sca rxs ication equipment for dustless decontamination of concrete and steel. The system 

seal, remove, and replace the waste under control B ed vacuum cond-s The unit can 

including up to three scabb 9 er/needle scalers from a 1OO-ft distance The remotely operated floor 

1.3.1 6 Milling 

Description of Technique 

There are two milling techniques, one used for shaving metals and one for shavlng concrete 
Metal milling IS the technique by which a machine shaves off a layer of matenal (up to 118 in ) from 
a surface using rotabng cutters The most commonly used method involves feeding the work 
piece past stattonary cutters that are perpendicular to the cutter's axis Other 
machines (I e , where the work piece is stationary and the cutter or cutters 
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Waste consists of the machined-off chips and any coolingAubncating fluids (which can be 
recycled if necessary) 

Concrete milling is similar to concrete scabbling or scanfying, except that it may be applied to a 
much larger surface area Large, paving-type equipment is generally used to shave the concrete 
surface Approximately 2 1/2-10 in can be removed in this manner 

Applications 

Because of the setup ttme for configuratton (1/2-3/4 hr), metal milling is most effective when there 
is a large number of similarly shaped ttems to be decontaminated After the equipment is set up 
and loaded, about 2 1/2 fWhr can be milled Concrete milling is most effective when used on 
large, open, honzontal surfaces No documentatton on rts use as a decontamination technique 
has been found, however, metal milling has been used at the Oak Ridge K-25 Site to 
decontaminate indiwdual metal ltems (MMES 1993) 

1.3.17 Drill And Spall 

Description Of Technique 

The dnll-and-spall technique was developed to remove contaminated concrete surfaces without 
demolishing the entire structure All potential obstructtons to the dnll or all ng should be 

dnlling 1-1 1/2 -in diameter holes approxtmately 3 in dee into which a hydraulically operated 

hole R tapered mandrel is hydraulically forced into the hole to spread the fingers and spall off the 
concrete The holes are dnlled on roxmately 12-111. centers so that the spalled area from each 

contamnabon is deeper than that which can be removed in one pass, a second pass may need 
to be performed 

Applications 

The dnll-and-spall technique is applicable to concrete only (not concrete block) and is 
recommended for remmng surface contaminatton that penetrates 1-2 in into the surface 
Removal of the near-surface contaminabon in thls manner decreases the amount of contaminated 
matenal that needs to be disposed of pmr to demoidton. This technique is effecbve for la 
scale, obstructtowfree applicat~~ns, the only limtt bein the intenor building configuration. K e  

exposed and the surface is generally left in an overall rough condibon. 

A concrete spaller was used at Pa- Northwest Laboratones (PNL) to remove 1 in of 
contaminated concrete from the surface of air lock cover blocks The concrete spaller was first set 
up and tested on nonradioacbve concrete to allow hands-on training of personnel Dunng these 
equipment tests, it was found that If the surface was first painted wth a latex paint, it acted to 
keep the spalled aggregates together, somewhat in the same manner as a fixattve A nominal 8- 
in spacing between dnlled holes was found to be sabsfactory The interface between the push 
rod and bit was lubncated between each spalling operation rather than every four operations as 
recommended This lubncatton sequence may have helpqd prevent wear or galling-type failures 
One spalling bit was replaced when the wedge po&on broke away from one of the expanding 
prongs Dunng operabon, workers were required to wear respirators 

removed and combusbble sources stabilized, neutralized, or removed %l e technque involves 

spallin tool is inserted The spalling tool bit is an expan & le tube of the same diameter as the 

hole overlaps the next. The remov 3 concrete is collected, treated, andor disposed of If the 

treated surface may require a concrete cap rf a moo t f  surface is desired because any rebar is 
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1.3.18 Paving Breaker And Chipping Hammer 

Although paving breakers and chipping hammers are pnmanly used in demolition activities, they 
can be used to remove surface contamination up to 6 in thick The surface is left very rough and 
resurfaang is required 

Expansive Grout 

Although expansive rout is pnmanly used as a demolitton technique, it can also be used as a 
decontaminabon me 8 od to remove a thick layer of contaminated concrete 

1.4 EMERGING TECHNOLOGIES 

In the last decade, many decontaminatton development acbwttes have been inittated in 
anticipatton of the extensive program acttvittes scheduled to begin in the next 10 year Most of 
these technologies have not yet been field tested Regardless, a fracbon of these development 
acttvtttes appears to be more effecttve in spectal situattons than the established chemical and 
mechanical methodology currently being used 

A literature review indicates some of these technologies may be more well developed than others 
Because these technologies have not been field tested, there is no way to determine their 
effecttveness at this time DOE has provided funding in this project to demonstrate such 
technologies The purpose of this sectton is to develop an awareness of these ongoing 
activibes 

1.4.1 Light Ablation 

Description of Technique 

Light ablatton uses the absorption of light energy and tts conversion to heat (photopyrolysis to 
selecbvely remove surface coatmg or contaminants For a given frequency of light, some su rl aces 
reflect the beam, some (such as glass) transmit the beam, and others absorb the light energy and 
convert it to heat. There are three candidate It ht sources for use in light ablabon applications, 
laser, xenon flash, and pinch plasma lamps +Le first two of these am currenq commemally 
available, and the third IS under development 

If the properties of a spectfic contaminantlsubstrate combinatton are known, a roper light 
frequency can be selected for use If the light intensity is high enough, the su rp ace film can be 
heated to 1 ,000-2,000°C in microseconds or less, while the substrate is vtrtually unaffected With 
each It ht pulse, some of the surface contaminant is transformed from a solid into a plasma, which 

8 erupts 3 rom the surface The hi h-temperature gas or plasma produces a bnlliant flash of light and 
a loud audible report (up to 90 6) from the plasma’s supersonic shockwave. Photochemical and 
thermochemical reacttons, such as organic destrucbon occur wrthin the plasma, but there is no 
flame because the shock wave pushes ambient oxygen away from the gas plasma 

This technique has the ability to operate at a distance by transportin 
penscopes or fiber opttcs up to 450 ft Ion . The small laser heads, 
flash blast heads can easily be adapted B or manipulator use 
designed into a robottcs viemng, aiming, and handling system to gain access to and 
decontaminate otherwise inaccesstble areas (Flesher, 1992) 



DECOMMISSIONING OPERATIONS PLAN R FIR M RS-97-085 U N 
FOR THE 779 CLUSTER INTERIM MEASURE/ 
INTERIM REMEDIAL ACTION 

Rev 0, Page 8-20 of 8-20 
Date Effective 09/25/97 

Applications 

Surface coatings that have been removed by the high-energy light technique range from epoxy 
paints, adhesives, and corrosion products to centunes of accumulated airborne pollutants and 
1/4-in layers of concrete Surfaces contaminated with several different compounds or particles 
may require multtple passes, changing the frequency andor intensi to match a particular 

is being performed by Westinghouse Hanford Company and Ames Laboratory at Iowa State 
University 

contaminant and remove it with each pass Research in this area o 7 decommissioning purposes 

Because no chemicals or abrasives are used, there is no increase in secondary waste volume 
In some cases, a light water spray may be used, however, no liquid runoff or dissolution is 
required In most applications, the volume of waste should be equal to or less than the actual 
volume of the caattng removed The high-energy light and plasma generated are frequently 
accompanied by photoreactton, which reduces organic molecules to their basic gaseous 
consbtuents, to reduce the overall solid waste volume 

This technique minimizes the potenttal for exposures that result from contact Hllth contaminated 
surfaces because the end effectors for both the xenon flash (at 1/2-1 in.) and the laser (at 50 ft or 
more) are at a distance from the contaminated surface These end effectors are small (under 10 
Ib) and are attached to their power supplies and controls by cables or fiber opttcs up to 450 ft 
long Therefore, operators are not required to make contact wlth the surface, and the equipment 
is easily adaptable to remote operattons 

1.4.2 Microwave Scabbling 

A new method for surface removal of concrete has been developed at the Oak Ridge Y-12 plant 
This technique directs microwave energy at contaminated concrete surfaces and heats the 
moisture present in the concrete matnx Conttnued heabng produces steam-pressure-induced 
internal mechanical stresses and thermal stresses. When combined, these two stresses burst 
the surface layer of concrete into small chips The chips are small enough to be collected by a 
HEPA-filtered vacuum s tem that is connected at the tailing end of the mobile unit Less than 

manually vacuumed The concrete removed can be controlled by choosin the frequency and 

surface and remove a thinner layer of matenal A thicker layer can be removed by using lower 
frequenaes, which are absorbed deeper in the concrete. 

This technique IS applicable to concrete surfaces only because metallic surfaces negative1 
impact the performance of the technique Steam was observed escaping from the outer J ges of 
a support bolt dunng laboratory-scale tests The effect of steel-reinforcing bars, however, does 
not seem to pose any problems because they are usually far below the surface A layer of paint 
had negligible impact on performance dunng t&ng Cracks in the surface allow steam to escape 
and have a negattve effect on performance This technique generates llttle dust and does not 
require the concrete surface to be wet, which eliminates the cost of disposalhreatment w~th the 

removed debns It IS expected that a larger vacuum system can collect 98% or more of the 
debris Currently, the test unit IS applicable only to floors; however, future phases of 
development are expected for wall and ceiling applications No informatton has been gtven on 
the amount of mwowave energy that may be transferred (I e ,  leaks) from the surface being 
treated and the applicator If the amount of leakage is above the Amertcan Nattonal Standards 
Instttute ANSI) standard of 5 mW/cm2, then appropriate measures must be taken to eliminate this 

. 

1% of the debns is smal y" enough to pose an airborne contaminabon hazard. Larger debns can be 

power of the microwave system Higher frequenaes concentrate more of 8 eir energy near the 

exceptton of the removed debns) The mobile test unit collected approximately 95% o I the 

leakage I or safety purposes (White, 1992, DiDonato, 1993) 
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Appendix C 

Characterization Survey And Hazard Summary Matrix 
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Attachment 1 

779 Cluster Schedule 
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FACILITY DISPOSITION WORKING GROUP 
NOTE 

(Sept. 26,1997) 

The Sept, 1997 draft of the Decomrmsslomng Openmons Plan (DOP) for the 779 Cluster 
Removal proJect is attached for your =mew and comment. Please use the Review 
Comment Sheets included with the DOP for comments. Comments should be specific wth 
suggested wntten changes and not m the form of quesnons. 

This draft DOP IS a rewnte of the Apnll997 draft document and mcoxporates the 
comments received form that draft and premous drafts as best as possible. In order to meet 
proposed mdestones for pmject mnanon, comments are r e q u d  by Oct. 6,1997. Smce 
thu 1s one of several reviews already conducted on the document this tune frcune should not 
be unreasonable 

Please prow& your comments k t  Mark H~ckm If you have any quesnons please 
contact Mark on 966-7145 or John Whl a 92. Thank you for your support 111 

I @hIlg thlS lmpoItallt PNlJeCt mhated. 


